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A NOTE ON THE BHASKAREI&VARA-i/NOA 


By Debala Mitra 


The temple known as Bhaskarcuvara at Bhubaneswar, Orissa, has 
attraefed the attention of scholars before by its very distinctive shape and 
design and the high stump-shaped liUga with a broken top that it enshrines. 
The bS^ of the temple is built in two tiers; the upper, approachable by a 
flight of steps against the northern wall of the lower (which Ipoks like a 
platform from a distance), is pierced with a door on the western side. The 
unconventional construction was no doubt due to the necessity of giving 
access to the worshipper to reach the top of the linga for abhisheka, etc. 

It has all along been suspected that the liiiga is the remnant of a pillar. 
It was even suggested by Rajendra Lala Mitra that the pillar was one of 
Asoka made into a linga by the Hindus after it had lost its upper part 
and that the temple was erected over it to give shelter to it.^ Mano 
Mohan Ganguly, however, found it ‘ very difi&cult to accept this view unless 
some other cogent reasons are advanced in its favour except that the place 
was a stronghold of Buddhism y 

The question of the ASokan origin of the pillar has ^en examined in 
more recent years by N. K. Basu,^ who ruled out ‘ the^^jltgg^J^jlity of an 
Asokan origin, as all of the Emperor’s pillars are known to bear a character- 
istteally fine polish He, however, thought it ‘ not unlikely that a pillar 
was erected here by some king after ASoka’s fashion and a railing was also 
^;ct up all around, the remains of which now lie scattered and buried in the 
soil at some distance from the mound’.* He also drew attention to the 
existence of a bell-shaped capital lying at a corner of a large tank called 
Asoka-Kuncla (also called A^oka-Jhara) at Bhubaneswar. On the hypo¬ 
thesis that the A^oka-Kunda capital had originally belonged to the pillar 
in the Bhaskare^vara, he felt that a portion of the pillar * anywhere from 
29' to 33' ’ should be embedded in the mound.. At the same time, he did not 
discount the possibility of the pillar and capital being unconnected with 
each other, as is indeed su gg ested by the diflFerenco of the stone used in them. 
He also suggested two lines of research, namely, to search the jungles of 
Bhubaneswar for a column suitable to hold such a capital as large as the 
A^oka-Kupda one and to expose the Bhaskare^vara pillar to its root, ' in 
order to determine its actual length and see if it bore any inscription ot 
not ’. 

Of late the question has been examined afresh by K. C. PanigraM® 
who felt that the original smooth surface of the pillar, presumably bearing 
an inscription, had been deliberately chiselled off, leaving a rough surface 
that the piUar now has. He even says: ‘ These peculiarities of unusual 
character led to further scrutiny which revealed the traces of some Aiokan 
Brfthml letters on a vertical portion of the lingam where chiselling seems 
to have been less heavy.’® The discovery of stone railings not far off led 
him to the conclusion that a railed stupa, the usual accompaniment of an 
Aiokan pillar, stpod nearby—a conclusion strengthened, according to him. 


824. 


1 R. Mitra, AntigaUica of Orieaa, II (Calcutta, 1880), p. 89. 

* Oriaaa and her Rennaina—Ancient and Mediaeoad (OMOUtta, 1912), . 

8 Journal of the Bihar and Oriaaa Raaearch Society, XV (1920), p. 261 

* Op. cU., p, 2M. 

6 Journal of the Asiatic Society, XVII (1061), p. 98ff. Op. cit.j p. 
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by the discovery of a, Uon-capital, of the same coldbr and fabric as the 
pillar, near the temple. He had also no doubt that the bell-capital men¬ 
tioned above belonged to the same group. 

In view of the interest attached to the problem and of my failure to 
notice any traces of Brahmi letters on the linffa, I exposed its underground 
features-^ne of the measures for the solution of the problem recommended 
by N. K. Basu. The results of my excavation are given below. 

The eastern halves of the floor of the temple, consisting of one course 
of sandstone blocks and of the sandstone arghya-paifa encircling the pillar 
were removed, whereon it was noticed that a laterite-bed, rising high 
above the surrounding surface, had been cut into a roughly rectangular 
shape. The centre of the platform thus formed was fashioned into a 
round pedestal, 6 ft. in diameter, having a rectangular projection in the 
shape of an arghya-pappa (PI. I).i The pedestal was made in two planes, 
the inner one, with a diameter of 3 ft. 11 in., being higher than the outer 
by 1 in. to 3 in. The diameter of the inner circle was almost the same 
as that of the pillar that was to rest on it. On the margin, of the average 
width of 1 ft. in., thus left on the top of the outer circle, together with 
its projecting part, was placed a san^tone arghya-patpa in four pieces, 
slightly more than 1 ft. high, which completely covered the laterite-cut 
arghya-pappa and encircled the pillar up to the height of about 10 in. 

The lowest 4 in. to 4 J in. of the pillar were found to be roughly polished, 
contrasting thk highly-pitted surface of the rest of the pillar. At the 
top of,^e poljPied portion were noticed two incised arrow-marks at a 
distanceW^ ft. 2 in. from each other (i.e. almost a quarter of the 
circumference of the pillar), the one facing the eastern opening bping 
pointed upwards and the other facing the southern opening downwards. 
It may be surmised that similar marks exist on the unexposed northern 
and western faces as well and were intended to guide the fixing of the 
pillar in the desired position. Whether the bottom of its centre 
contained any tenon to go into a mortise in the laterite pedestal could 
not be ascertained as that would have involved a serious disturbance to 
the pillar. It should be noted that the unpolished part of the pillar just 
above the polished one slightly projects over the latter at places, so that 
it is evident that the pitting of the surface cannot be due to the chiselling 
of a polished surface that might have originally existed all over the 
pillar. The process was indeed the reverse: the polishing of the lowest 
part was attended to following a rough dressing. However, the purpose 
of polishing only this part which was intended to remain hidden was not 
clear. 

The space between the edges of the laterite bed and the wall-bases 
was filled with thick slabs of stones capped by the floor mentioned above. 

From the foregoing observations, it is abundantly clear that the 
pillar has no foundation at all and directly rests on the laterite pedestal 
deliberately carved in the shape of an arghya-pappa. This can oidy mean 
that whoever installed the pillar in its present position conceived it as a 
li^a from the beginning. In other words, the temple was not erected 
to enshrine an already standing pillax or liiliga. Further the pillar, with 
a broken top, was evidently brought from elsewhere, near or far. The 
present operation did not give any clue to the origin of the pillar, not 
to speak of the place of its initial installation. 


1 The photo^ph reproduced here is the copyright of the Department of 
Archaeology, Government of India. 
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Plate I 



Lowest part of the Bhaskaresvara-Zinga, Bhubaneswar 
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NEW DATA ON THE RADIO WAVES FROM SUNSPOTS 
By D. Kokoleov and N. Soboleva 

One of the interesting objects observed on the Sun are the sunspots. 
These spots are the chief indicators of solar activity. A study of sunspots 
is interesting because the changes in solar activity affect certain terrestrial 
phenomena, for instance, radio-wave propagation, the Earth’s magnetic 
field, atmosphere, etc. Solar activity reaches a maximum once in 11*5 
years on the average. 

Our information concerning the spots and the processes occurring in 
them is rather limited. We know that the temperature of the spots is 
approximately 5,000°C., i.e. one thousand degrees lower than that of the 
visible surface of the Sun, or photosphere, that is why they seem dark. The 
spots are known to appear almost exclusively within the zone bounded by 
±35® of latitude from the solar equator. The lifetime of the spots ranges 
from several days to several months. Their total area in years of sunspot 
maximum amounts to several per cent of the surface of ^e Sun. In the 
minimum years, spots almost completely disappear. The'^/possess a strong 
magnetic field of the order of 4,000 to 5,000 gausses! ^^^Sincp magnetic 
fields play a very important part in solar processes, the magnetic field 
evidently is the most important characteristic of the spots. For the greater 
part sunspots occur in bipolar groups consisting of two spots of different 
magnetic polarity, the leader spot (in the direction of the Sun’s rotation) 
is usually larger and possesses a stronger field. 

In the course of the eleven-year cycle, the polarity of the leader is 
definite and opposite to the polarity of the leader in the other hemisphere. 
During the next cycle the polarity of the spots is reversed. A study of 
magnetic phenomena in the spots and the specific features of physical 
processes connected with them is of great interest and indispensable for 
an understanding of the natme of the spots. 

The measurement of the fields in the spots is accomplished by the optical 
method—by observing the Zeeman effect (the splitting of spectral lines 
in the magnetic field). This method makes it possible to determine the 
field intensity only on the photosphere because the weak radiation of the 
solar atmosphere (the chromosphere and the corona above it) optically too 
thin for visible light cannot be made out on the bright background of the 
photosphere. 

Radio observations can supplement the data obtained by optical 
methods. The solar atmosphere is a highly ionized gas. The transparency 
of this gas varies for different wavelengths and depends upon the concen¬ 
tration of electrons (or ions). Thus, for metre wavelengths the upper regions 
of the corona where electron density is about 10^ cm.“® are opaque. 
The radiation of metre waves coming from the deeper layers is absorbed 
in the corona and cannot be seen. Thus, the corona may be considered 
“black” for metre wavelengths; hence like all black bodies, according to 
Kirchhoff’s law, it must radiate in this wavelength range in accordance 
with its kinetic temperature. 

For centimetre wavelengths the corona is absolutely transparent and 
the layers in which the radiation of this wavelength is absorbed (from which 
we correspondingly receive the radiation) lie considerably deeper—in places 
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where electron concentration reaches 10®—10^® cm,"®. This corresponds 
to tho upper layers of the chromosphere. 

Observations of radiation at diflFerent wavelengths make it possible 
to sound solar atmosphere and to get information from different altitudes. 
A study of the radio waves coming from the areas covered by the spots 
will give us an idea about the physical conditions in tho atmosphere of the 
Sun above the spots, where owing to the presence of a strong magnetic 
field certain specific features may bo observed. 

It is known that ionized gas crossed by a magnetic field becomes a 
birefringent medium, i.c. a medium in which propagation coni^ants (the 
coefScient of absorption and the refractive index) arc different for tho 
waves of dextro- ancl lovorotation (the so-called ordinary and extraordinary 
w'avos). 

This leads to tho splitting of the radiation levels for the ordinary and 
extraordinary waves in the solar atmosphere above tho spots, i.e. the 
radiation of these waves proceeds from different effective altitudes and since 
the temperature at different altitudes is different this splitting must lead to 
the circular polarization of radiation. Thus, tho polarization of radiation 
measured at difife^nt wavelengths may serve as an index of the magnetic 
field for different effective altitudes of the solar atmosphere (to be more 
exact, may servo as an index correlating tho field intensity, electron density 
and temperature). 

The polarization of radio waves from the spots was up till recently 
observed,chiefly^t decimetre and metre wavelengths for which the corona 
is responsibl^^^an altitude of over 50,000 km. above the photosphere). 

In 1956, observ'ations were begun in the Main Astronomical Observatory 
in Pulkovo of the polarization of the sunspot radiation at a wavelength of 
5 cm. lladiation of these wavelengths comes from the upper layers of the 
chromosphere—about 10,000 km. above the photosphere. 

The apparatuses for these observations were constructed in the Physics 
Institute of the Academy of Sciences. The work of tho apparatuses is 
based on the application of a polarization modulator which makes it possible 
to exclude the non-polarized ba(;kgromid of the source’s radiation (see Fig. 1). 
The energy collected by the mirror of the radio telescope (1) enters the cir¬ 
cular w.aveguide (2) in Avhioli waves of all planes f)f polarization can spi'cad. 



Fiq. 1> Diagram of a polarization radiometer. 1. BeMlio telescope mirror. 2. Cir¬ 
cular waveguide. 3. Dielectric plate. 4. Beotangular waveguide. 

5. Receiver. 6. Outpdt meter. 
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A dielectric plate (3) is inserted in the circular waveguide [2) which causes a 
half-wave delay of the oscillation of those waves, the electric vector of which 
lies in the plane of the plate. If this plate, which serves as the modulator, 
is made to rotate the plane of polarization of the wave propagated in the 
waveguide will also rotate. Behind the modulator the circular waveguide 
is transformed into the rectangular guide (4) in which only waves of a 
definite# polarization can spread. The rectangular waveguide acts as on 
analyser. When the polarization plane of the linear polarized signal rotates 
before the analyser the energy in the rectangular waveguide is modulated. 
The modulated signal is sent to the input of the receiver (6), is amplified 
and registered by the output metre. Obviously, the unpolarized radiation 
(natural light) is not modulated and does not hinder the isolation of the 
polarized component. 

In order to isolate circular polarization a plate which delays oscillations 
by one-fourth of a wave and transforms signals from circular to linear 
polarization is introduced into the aerial lino by mean.s of a special block of 
changeable sections. This signal is then modulated. A radio telescope 
with a reflector diameter of 4 metres was used for the observations. The 
data obtained after several months of observations have made possible the 
following principal conclusions. 

Circular polarized radiation is emitted from the regions of the iSun 
lying above the large spots. It is very stable and arises with the same 
sign of rotation when the spots appear again (after one rotation of the Sun). 

For some of the spots, the magnitude of the polariied component of 
radiation amounted to 5 per cent of the radiation of the vhole Siu). 

, The sign of polarization was found to be related to the polarity of the 
magnetic field in the photosphere. Dextrorotation corresponds to the north 
magnetic pole and levorotation to the south pole. 

At the same time observations of linear polarization were conducted. 
Its magnitude did not exceed 0*5 per cent and no correlation with any 
visible changes on the Sun could be established. 

In order to determine the size of the radiating area, observations of 
polarization were undertaken in Pulkovo during the partial solar eclipse 
on December 2, 1956. 

Fig. 2 shows the course of the eclipse which was observed beginning 
with the maximum phase since it started under the horizon. Curve 1 shows, 
the change in the circular polarization signal; curve 2 the phase of the 
eclipse; curve 3 the path of the centre of the Moon. A sharp leap 
was observed in the intensity of the polarization signal which began at 
10-69 a.m. local time. 

Pig. 3 shows a section of the record of the eclipse including the leap. 
Here is shown a group of spots in the corresponding scale and the successive 
positions of the edges of the lunar disc. One can see that the source of 
polarized radiation opened in about three minutes and the maximum growth 
of the signal occurred in the course of 1*5 minutes corresponding to the open¬ 
ing of one of the nuclei of the tailer spot. 

Taking into consideration the rate of motion of the Moon as compared 
with the Sun the angular size of the radiating area can be determined—it 
amounts to less than 0*5 angular minutes. Ejiowing the size of the region 
and the radiated input the eiFective temperature of the polarized radiation 
can be determined. It is of the order of 400,000®0. 

According to contemporary views, the chromosphere consists of separate 
fibres, the hottest of which may be 160,000®0. 

The observed high temperature of polarized radiation cannot be due 
to any of the known typea of chromospheric fibres. In order to explain 
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FlO. 2. Progress of the partial eclipse of December 2, 1956, as observed in Pulkovo. 
1. Circular polarization. 2. Phase of eclipse. 
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Fio, 3. A seotion of the curve of radio-wave emission polarization recorded during 
the solar eclipse. 1. Circular TOlarization. 






7 


1969] NBW DATA ON THB RADIO WAVBS «ROM StTNSPOTS 
• 

the observed effect (takiag the radiation to be of the heat type) we must 
allow that there exist in the r^ons re8ik)nsib]e for the radiation compact 
areas with temperatures of about 5*10* degrees centigrade and a strong 
magnetic held. These may be the coronal condensations sometimes observed 
in the area of the spots. 

Observations conducted during the International Geophysical Year, 
a study of the polarization at other centimetre wavelengths and a comparison 
of the results with the data of optic observations will help throw light on 
the correlation between the polarization of radiation, magnetic field inten¬ 
sity and other indices of the medium. 
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Introduction 

In view of the need of a description of a bony fish, the common catfish 
Wallaffo atiu has been selected for study. It is easily procurable, is of 
convenient size for dissection and it is represented throughout India by a 
single species. 

In this paper a reasonably complete account of the skull of the fish 
is being given and tho next paper will be devoted to tho rest of the skeleton. 
It is hoped that a memoir on the type will be made available before long. 

I take this opportunity of offering my thanks to Professor M. L. Bhatia 
for guiding the work. My thanks are due to the authorities of Meerut 
College for providing me facilities for the w'ork. 

I. The Skull 

The skull is well formed and composed of both replacing and investing 
bones. It may be distinguished into the cranium and the visceral skeleton. 

A. The Cranium 

The cranium (I, II and III) is a compact structure with the two sense 
capsules fused with it. It' is wedge-shaped with the narrow end directed 
forward. On its dorsal side are two median fontanelle, one behind the other, 
the anterior of which is more prominent than the posterior. 

( 9 ) 
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The cranium may be distinguished &om behind forwards into l^e 
occipital, auditojy, sphenoidal, orbital and ethmoidal regions. 

(i) The Occipital Region 

The occipital region consists of four replacing bones, the supraoccipital 
on the roof, two exoccipitals on the sides and basioccipital in the floor. 



Dorsal view of the skull (x ^/e). 


ang., angular; a.fon., anterior fontaneUe; aperture hyomandibular trunk of 

facial nerve; a.l.t.f.c., aperture lateralis trigenunofacial complex; a.ap. 1, aperture of 
first spinal nerve; dent., dentoiy; ep.o., epiotio; eth., ethmoid; ex.oc., exoooipital; fr.. 
frontal; h.m., hyomandibula; i.op., interoperculum; Ic., lacrymal; l.eth., lateral 
ethmoid; md,t., mcudibular teeth; m.pter., metapteiygoid; na., nasal; op., operculum; 
p.fon., posterior fontaneUe; pi., palatine; p.m., premaxiUa; p.op., preoperoulum; 
ptero., pterotic; pt.t., posttemjraral; a.orb. 1-4, first, second, third and fourth suborbi¬ 
tals ; qu., quadrate; aoe., supraoccipital; aphn., sphenotio; tpa.a., tripus anterior part; 
vtb. 1, firet vertebra; complex vertebra. 

The supraoccipital (I, III and IV-1) is a flat bone, which slopes 
from its middle both forwards and backwards. A median longitudi^l 
cleft at its front end forms the back half of the posterior fontaneUe. From 
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behiad the cleft exteiads backwai!ds a laterally compressed oecipUal cre^^ 
-which meets the fonrardly directed neural spine of the complex vertebra. 
From either side radiate two ridges, one directed forwards and the other 
backwards. The four ridges form a cross-like pattern and indicate the 
position of the underlying semicircular canals of the internal ear. In 
the angle between each forwardly directed ridge and the occipital crest is a 
foramen, through which emerges the lateralis branch of the trigeminofaoial 
complex of its side. The supraocdpital articulates with the fix>ntal and 
sphenotic in front and with pterotic, epiotio and exoccipital on dther side. 

The ezoccipitals (I, II, III and IV-2) are small irregular bones. From 
the dorsal side of each arises a thin laterally compressed neural plate, which 
meets the supraocdpital. The neural pkde gives off a horizontal plate 
towards the inner side and an inclined plate towards the outer side. The 
horizontal plate runs in and meets a similar plate from the other exoccipital 
to form a platform on which rests the medulla oblongata. The indined 
plate leans backwards and joins the supraocdpital and epiotic. A perforation 
on the ventral side of the bone is for the glossophazyngeal nerve and a large 
foramen behind is for the vagus nerve. A little dorsal to the opening of the 
vagus nerve is a small aperture for the first spinal nerve. The exoccipital 
is attached in front to the supraoccipital and prootic, on the outer side to the 
pterotic and epiotic and on the inner side to the basioccipital. 

The basioccipital (II and IV-3) is more or less flat along its upper 
surface, while its lower surface is produced into a ridge. At its posterior 
end is the occipital condyle in the form of a concave facet. Below the condyle 
are two backwardly directed processes, which abut against similar processes 
from the first vertebra. In front of the processes, around the ventral and 
lateral sides of the bone is a semicircular ridge and behind this ridge on either 
side is a depression for insertion of the inferior limb of the posttemporal of 
its side. The lower side of the bone, in front of the ridge, is corrugated. 
On its upper surface, immediately in front of the condyle, arise a pair of 
vertical ridges, which meet the horizontal plates of the exoccipitals and 
enclose between them a vacuity—the cavum sinus imparis. The basioccipital 
unites in front -with the parasphenoid and on either side with the exoccipital 
and prootic. 

(ii) The Auditory Region 

Each auditory region, which lies on the postero-lateral side of the 
cranium, is ossified and is made up of four boneS'—the prootic, epiotic, sphe- 
notic and pterotic. The opisthotic is absent in Wallago. All the bones 
of this region are replacing bones. 

The prootic (II and IV-4) is a flat squarish bone on the ventral side of 
the auditory region. It is produced behind into a short backwardly directed 
process. From about the middle of the upper surface of the bone arises a 
plate-like process which marks the anterior limit of the recess of the membra¬ 
nous labyrinth. The prootic articulates with the parasphenoid and pleuro* 
sphenoid in front, -with the sphenotic and pterotic on the outer side, witii 
the exoccipital behind and -with the parasphenoid on the inner side. 

The epiotic (I, II and IV—6) is situated at the posterior end of the 
auditory region. It is more or less spatulate in form. A vacuity, which 
lodges a part of the posterior vertical canal of the internal ear, lies in its 
anterior region and divides it at this end into a dorsal and a ventral lamella. 
The posterior end terminates fireely into a flattened semicircular head. 

By the dorsal lamella the epiotic unites with the exoccipital, supraocdpital 
and pterotic and by the vente'al lamella with the exoccipital and pterotic. 
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The pterotic^ (I, II and IV-6) is a large bone and lies along the outer 
boundary of the auditory region. It is produced behind into a pterotic 
process, which runs on the outer side of the epiotic and unites with it. Along 
the inner side of the bone is a deep groove in which lies a part of the horizontal 
canal of the internal ear. On its ventral side is another groove, which is 



Fio. II. 

Ventral view of the skull ( x •'/e). 

a.glp,^ aperture glossopharyngeal nerve; a,vag.^ aperture vagus nerve ; basioccipi 
tal; 6p.o., epiotic; e.pter,^ ectopterygoid; ex,oc,^ exoccipital; A.w., hyomandibula 
i.A., interhyal; interoperculum; m.pter,, metapteiygoid; o.aph,, orbitosphenoid 

op., operculum; p.m., premaxilla; pmU., premaxillary teeth; p.op.^ preoperculum 
pro., prootic; p.sph., pleurosphenoid; p.t.a.p., posttemporal superior process; pa. 
parasphenoid; qu., quorate; r.no., radial nodule; s.orb. 3, third suborbital; aphn. 
sphenotio; tpa.ap., tripus anterior part; tpa.c.p., tripus crescentic part; vo., vomer 
vo.t., vomerine teeth; vtb. 1, first vertebra; vthx., complex vertebra. 

shallow and which is a continuation of a more prominent groove on the 
sphenotic. The pterotic joins in front with the sphenotic, behind with the 

1 The pterotic, according to Bhimachar (1033-34), is formed of a chondral and a 
dermal element in Siluroids and as ^uch it may be considered equal to the squamosal 
and pterotic and called squamosopterotic. Srinivasachar (10S8) foimd it to arise as a 
single ossification and called it merely pterotic. 
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epiotic and on the inner side above the groove with the supraocoipital 
and below it with the prootio and exoccipital. 

The sphenoiic (I, 11 and IV-7) marks the anterior boundary of the 
auditory region and the posterior limit of the orbit. It consists of a much 
thickened main part and a forwardly directed flattened process. The main 
part has a vacuity on the inner side which lodges the acustic tubercle of 
the brain. On its ventral side is a longitudinally directed groove, which in 
continuation with the groove on the pterotic, gives articulation to the 
hyomandibular bone. On the upper surface of the bone is a longitudinal 
and a transverse groove, the former for the postorbital canal and the latter 
for the frontal commissure of the lateral line canal sjrptem. The sphenotic 
articulates behind with the pterotic and on the inner side above the upper 
margin of the vacuity with the supraocoipital and frontal and below the 
lower margin with the prootic and pleurosphenoid. Its process extends 
forward articulating with the frontal on the inner side and is connected in 
front with the lateral ethmoid. 

(/ li) The Sphenoidal Region 

The sphenoidal region comprises of the frontals, pleurosphcnoids, 
orbitosphenoid and basisphenoid. On the ventral side of the sphenoidal 
region is a large parasphenoid. The parietals are absent and the basi- 
.sphenoid is reduced in Wallago. The pleurosphenoids, orbitosphenoid and 
basisphenoid are replacing bones, while the frontals and parasphenoid are 
investing ones. * 

,Tho frontals (I and IV-8) are a pair of flat bones on the dorsal side of 
the frontal segment. They are large and extend behind to cover the dorsal 
side of the parietal segment with the extension of the supraoccipital. On 
the dorsal side of each frontal runs an oblique ridge, along the inner side 
of which lies the supraorbital canal of the lateral line system. Its inner 
margin drops sharply down to articulate with the pleurosphenoid and 
orbitosphenoid. In between the two frontals in front is a median cleft, 
which forms the posterior two-third of the anterior fontanelle. A similar 
but much less prominent cleft in between the frontals behind is the front 
half of the posterior fontanelle. 

The pleurosphenoids (II and IV-9) are small irregular bones, one on 
either side of the sphenoidal region. Each with the sphenotic of its side 
marks the posterior boundary of the orbit. It is composed of a thickened 
body and a forwardly directed process. Bounded in front by pleurosphenoid 
and parasphenoid and behind by prootic is a wide fenestra for the common 
trunk of the fifth and seventh cranial nerves. The body of the pleuro¬ 
sphenoid articulates with the prootic behind, with the sphenotic on the 
outer side and with the parasphenoid on the inner side, while the process 
is suturally connected with the orbitosphenoid in front. 

The orbitosphenoid (II and IV-10) is a median bone in the frontal 
segment of the cranium, formed by the fusion of the paired ossifications. 
The compound bone is dumb-bell-shaped, narrow in the middle and broad 
at the two ends, and it is hollow like a drain pipe. Its lateral rims run 
inwards and then upwards and finally fuse with the dropping maigins of 
the frontals. The cavity of the bone is divided in firont by a vertical 
ridge into two lateral channels for the passage of the olfactory tracts of 
the brain. The orbitosphenoid articulates in front with the lateral ethmoids 
and behind with riie pleurosphenoids. 

The basisphenoid (11 and IV-11) is a small rhomboidal bone on the 
dorsal side of the poraspheiaoid. It lies partly over the body «id partly 
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on the aorm of the parasphenoid and is intimately connected with it. The 
upper surface of the bone is concave and forms the floor of the brain. 

The paraaphmoid (II and IV-11) is a long bone on the ventral side of 
the sphenoidal region. It consists of the rhomboidal body and a long 
fc^axdly directed arm. The body is elongated in an antero-posterior 
direction. Its upper surface is more or less flat, while the lower surface is 
produced into a median ridge. Bounded below by the parasphenoid and 
above by the pleurosphenoid is an oval aperture, one either side, for the 
optic nerve. The body of the parasphenoid articulates behind^with the 
basioccipital after over-running its anterior half and on the sidei^with the 


Leth. fr. sphn. ptero. s.oc. o.c. n.s.a as q 

; • _ I _ I. < / . _ f ^ 



Fig. III. 

Side view of the skull (X ^/«). 


ang,, angular; a.h.t., aperture of hyomondibular trunk; bst.r., branchiostegal ray; c.hy., ceratohya 
dent., dentary: eth., ethmoid; e.hy., epihyal; fr., frontal; A.m., hyomandibula; i.op., interoperoulun 
Ic., lacrymal; Leth., lateral ethmoid; mx., maxilla; mandibular teeth; m.pter., metapteiygoic 

no., nasal; n.«.c., neural spine complex vertebra; n.a, 5, neural spine fifth vertebra; o.c., ocoipii 
crest; op., operculum; p.op., preoperculum; ptero., pterotic; pt.t., posttemporal; p.m., premaxille 
p2., palatine; gu., quadrate; s.orb. 1-4, first, second, third and fourth suborbitals; e.oc., supraoccipita] 
apkn., sphenotic; ur,hy., urohyal; vtb. 1, first vertebra; vtb.c., complex vertebra; vtb. 5, fifth vertebra. 

prootios. The arm extends forward underneath the orbitosphenoid and 
is connected in front with the vomer. 

(tw) The Orbital Begion 

The orbital region consists of the orbits and the orbital bones. The 
orbits are large. Each is bounded in front by the lateral ethmoid, on the 
inner side by the lateral ethmoid and sphenotic, and behind by the sphenotic. 

The orbital bones are the four suborbitals and the lacrymal, which lie 
embedded in the superficial muscles and extend in a chain below and in 
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front of the eye. The first two of these form the descending series and the 
other three the ascending series. The bones are investing ones and are 
for the passage of the infraorbital trunk of the lateral line system. 

The first suborbital (I, III and lV-12) is a splint-like curved bone and 
it runs from the sphenotic to the posterior boundary of the eye. The 
second ^ibofhitdl (I, HE and IV-13) is a small triangular piece, which lies 
partly pver the third suborbital on the posterior boundary of the eye. 
The third suborbUal (I, III and IV-14) is a stout bone, long, curved and 
flattened at its two ends. It articulates with its prominent head with the 
lateral ethmoid and extends behind, beyond the second suborbital, to 
join the quadrate and angular at the angle of the mouth. It is tunnelled 
along its head only for the passage of the infraorbital trunk of the lateral 
line system. The fourth suborbitad (I, III and IV-16) is small and lies in 
front of the third suborbital on the outer side of the olfactory capsule. 

The ktcrymal (I, III and V-5) is a small triangular bone, which lies 
anterior to the fourth suborbital bone over the base of the maxilla. The 
infraorbital trunk penetrates and terminates in the lacrymal. 

{v) The Ethmoidal Region 

The ethmoidal region is composed of the ethmoid and lateral ethmoids 
developed in relation with the snout and the nasals and vomer formed in 
the region of the nostril. Of the bones of this region, the lateral ethmoids 
are replacing bones and the rest are investing ones. 

The eth^id (I and V-1) is a flat plate-like bone, situated on thS dorsal 
side, of the ethmoidal region. It is deeply notched medially in front and 
its antero-lateral ends are produced into backwardly directed processes— 
the dorsal horns. The ethmoid gets separated behind into a dorsal and a 
ventral plate. The space between the two plates is divided by a longitudinal 
septum into right and left cavities, which form the anterior ends of the 
olfactory capsules. The dorsal plate extends back into a pair of processes 
separated by a longitudinal slit. The processes overlie the anterior region 
of the frontals and the slit between them forms the front part of the anterior 
fontanelle. The ventral plate is produced on the sides into forwardly directed 
processes—the ventrcd horns, which lie behind the dorsal horns. The 
ventral plate articulates behind with the vomer. 

The lateral ethmoids (I and V-2) are a pair of hammer-shaped prominent 
bones on the flanks of the ethmoidal region, outer to the ethmoid and frontals. 
The shaft of the hammer runs back on the outer side of the frontal articu¬ 
lating with it and gets connected behind to the sphenotic. The inner head 
of the hammer, which is broad and rounded, -is overlapped by the ethmoid 
and frontal. A vacuity on the inner side lodges a part of the olfactory 
tract of the brain. The outer head is long, slender and forked. The anterior 
process of the fork is small and bent upwards and it articulates with the 
palatine. The posterior process of the fork is large and stout, which curves 
back and joins the head of the third suborbital. 

The vomer (II and V-3) lies on the ventral side of the ethmoidal region. 
It is a large bone, which consists of a rhomboidal body and a backwardly 
directed stem. From the junction of the body and the stem arises a pair 
of backwardly directed diverging vomerine processes, which bear vomerine 
teeth. The body articulates in front with the ethmoid, while the stem runs 
back underneath the anterior third of the parasphenoid and is connected 
with it. 

The nasals (I, III and y*-4) are splint-like tubular bones, developed 
in relation with the olfaetory> capsules. FSaoh lies along the outer margin 
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Fig. IV. 


Bones of the skull disarticulated (nat. size). 

(Prootic in ventral view and rest in dorsal view.) 

I, suprooocipital; 2, oxocoipital; 3, basioccipital; 4, prootic; 5, opiotic; 6, pterotic; 
7, .sphenotio; 8, frontal; 9, pleurosphenoid; 10, orbitosi>henoid; II, para^henoid 
with basisphenoid; 12-15, first, second, third and fouri^ suborbitals. 
a.a.p., accessory articular process; a.pt,, anterior part; or., arm; a.r., anterior ridge; 
bd, Jb bod., body; b.aph., bamsphenoid; c.e.i., cavum sinus imparis; d.l., dorsal lameUa; 
gr., groove; Jid., head; h.pl., horizontal plate; i.pl., inclined plate; m.p., main part; 
n.pl., neural plate; oo.c., occipital crest; oe.cd., occipital condyle; p.fon., posterior 
fontanelle; p.pt., posterior part; pr., process; p.r., posterior ridge; pt.p., pterotic 
process; r., ridge; v,l., ventral lamella. 
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of the ethmoid md ia embedded in the connective tissue. It encloses the 
supraorbital canal of the lateral line system, which terminates at its anterior 
end. 

B. The Visceral Skeleton 

The visceral skeleton consists of the mandibular, hyoid, and five 
branchial arches. The first four branchial arches are of the usual type, 
but the fifth is reduced and is without gills. 

(i) The Mandibular Arch 

The mandibular arch is very well developed and it forms the upper 
and the lower jaws. Each half of the upper jaw is formed of three replacing 
bones—the palatine, metapterygoid and quadrate and three investing 
bones—^the ectopterygoid, premaxilla and maxilla. Each half of the lower 
jaw is composed of two investing bones—the angular and dentary. 

The palatine (I and III) is a small flattened bone, which lies on the 
inner side of the maxilla. It joins by front end with the maxilla and by the 
hind end is attached to the lateral ethmoid by muscles and connective 
tissue. 

The ectopterygoid (II) is a small bone that articulates at its anterior 
end with the vomer above the vomerine process and behind with the 
metapterygoid. 

The metapterygoid (I, II, III and V-6) is a prominent bone,’ which 
bears in front a notch for the ectopterygoid. Posteriorly its inner half 
arti(Ailates with the hyomandibula, while the outer half extends back and 
meets the quadrate and hyomandibula. 

The quadrate (I, 11, III and V-7) is a triangular bone, with its apex 
outwards and base inwards. The front end of the bone is distinguished 
into a dorsal and a ventral lamella, which meet the two similar projections 
from the hyomandibula. Its outer end terminates into a condyle for the 
articulation of the lower jaw. From the condyle arises a* spine, which 
running along the posterior border of the quadrate articulates with the 
preoperculum. Its inner end articulates from before backwards with the 
metapterygoid, hyomandibula and preoperculum. 

The premaxilla (II, III and V-O) is a stout bone forming the upper 
margin of the whole gape of the mouth. It joins in front in a symphysis 
with the one of the other side and behind it ends a little before the place 
of articulation of the lower jaw with the quadrate. On its lower side it 
bears numerous cardiform incurved teeth, which run in irregular rows. 
The teeth in the outer rows are small and in the inner rows stout. 

The maxilla (I, III and V-8) is a poorly developed bone and lies on 
the upper side of the premaxilla. It consists of a bifid head and a back- 
wardly directed arm; the former articulates with the palatine and the 
latter supports the harbel. 

The angular (HE and V-IO) is an elongated curved bone, developed 
around the posterior one-third of Meckel’s cartilage. Towards the proximal 
end it has a facet for the articulation of the quadrate and its distal half 
lies on the inner side of the dentary. The bone bears on the inner side a 
groove for the mandibular canal of the lateral line system. 

The deniary (III and V-11) is also long and curved and it is developed 
around the anterior two-third of Meckel’s cartilage. It meets in front in 
a symphysis with that of the other side and behind it terminates in a fork, 
which lies on the outer side of the angular. On its upper surface is a 
plate-like siracture that b«UB cardiform incurved teeth. These teeth run in 
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Fio. V. 

Bones of the skull disarticulated (nat. size), 

(Vomer, maxilla and promaxilla in ventral view and rest in dorsal view.) 

1, ethmoid; 2, lateral ethmoid; 3, vomer; 4, nasal; 6, lacrymal; 6, metapterygoid; 
7, quadrate; 8, maxilla; 9, premaxilla; 10, angular; 11, dentary; 12, hyomandibula; 
13, interoperoulum; 14, operculum ; 16, preoperoulum. 

n./o., anterior fontaneUe; a.p„ anterior process; ar., arm; a,a.op., articular surface 
for operculum; bod., body; cd., condyle; dJv., dorsal horn; d,l., dorsal lamella; /ac., 
facet; /„ foramen of hyomondibular nerve; gr., groove; hd., he^; i.hd., inner head; 
md.t., mandibular teeth; o.hd., outer head; p.p., posterior process; premaxil¬ 

lary teeth; pi., plate; ah., shaft; at., stem; ap., spine; v.h., ventral horn; v.l., ventral 
lamella; v.op., vomerine process; vo,t., vomerine teeth. 
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irregular rows, whiob ia the outer rows are small. In between the plate 
and the bone is a narrovr tunnel for the mandibular canal of the lateral line 
system. The dentaiy bears below about eight to nine pores. 

(it) The, Hyoid Arch 

Eacbhalf consists of the hyomandibula and the hyoid cornu. 

The hyomandibula (II, III and V-12) is a prominent flattened bone, 
distinguished in front into a dorsal and a ventral lamella. On the inner 
side it glides by a long head in a groove on the sphenotic and pterotic. 
From the hyomandibula, in front of the head, arises a spine directed inwards 
over the pleurosphenoid. On the inner side of the spine the bone is per¬ 
forated for the hyomandibular trunk of the facial nerve. On its posterior 
border it bears an articular surface for the opercular bone. The hyomandi¬ 
bula articulates with the operculum and preoperculum behind, with the 
quadrate on the outer side and with the metapterygoid in front. 

The articulation of the jaws in the cranium is through the hyomandi¬ 
bula, but the suspensorium is methyostylic.i 

The hyoid cornu (VI) hangs from the hyomandibula by a small rod¬ 
like interhycd, which lies on the inner side of the preoperculum. The 
hyoid cornu is formed of four flattened bones—the epihyal, ceratohyal and 
two hypohyals. 

The epihyal is a triangular bone, which lies on the ventral side of the 
head along the anterior edge of the gill cavity. It articulates behind by 
its apex with the interhyal and in front by its base with the ceratohyal. 
Along its posterior edge, it carries three to four branchiostegal rays. 

The ceratohyal is long, being twice as long as the epihyal. It rung 
forwards and inwards from the epihyal along the anterior edge of the 
branchial cavity. It is attached by its broad hind end with the epihyal 
and by its narrow front end to the anterior hypohyal. It supports along its 
]>osterior edge fifteen to sixteen branchiostegal rays. 

The hypohyals are two small bones, which lie in the same line one behind 
the other. The anterior hypohyal is triangular and it is attached by its 
base with the similar hypohyal from the other side and by its apex to its 
ceratohyal. The posterior hypohyal is also triangular, but it is comparatively 
smaller in size. By its base it articulates with the anterior hypohyal and 
its apex is directed backwards. 

On the underside of the hypohyals, directed backwards, is a prominent 
urohyal. The urohyal is connected in front to the anterior hypohyxl by 
its stem and widening behind ends in three unequal processes, a median 
long and a small one on either side. On the dorsal surface of it is a longi¬ 
tudinal ridge, along either side of which articulates the cleithral bone. 

Connected with the hyoid arch is a gill cover* on either side. Each 
gill cover is formed of three bones, the operculum, interoperculum and 
preoperculum (I, II, III and V-13-16). The suboperculum is absent. 


^ According to De Beer (1937) the jaw suspension is methyoatylie in Teleostoim. 
The articulation of hyoxnandil^a to the auditory capsule is anterolateral to the facial 
nerve and dorsolateral to ^e head vein. 

* According to Eaton (1948), the gill cover has a dual origin: its integument, 
dialator muscle and skeletal elements are from the mandibular operculum of the 
preacanthodians and the constrictor muscle and articulation of the weletal parts are 
hyoidean. Its relation with the hyoid arch is a later acquisition, due to the i^ening of 
the mouth at the expense of the hyoidean deft and the need of the jaws to be 
independent. > n 
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The operculum is a scute>like triangular bone, which hangs with its 
apex from the hyomandibula. Its upper surface is marked with radiating 
ridges commencing from its apex. 

The interopercvlum is a small scute-like bone on the inner side of the 
operculum overlapped by it. 

The preopercvlum is an elongated curved bone, the posterior margin 
of which is thickened and canaliculized for the passage of the operculo- 
mandibular canal of the lateral line system. The preoperculum,^in8tea;d 
of having a firm contact with the operculum and interoperculum, is more 
intimately connected with the quadrate and hyomandibula. It amculates 
in front with the hyomandibula and quadrate, on the outer side with angular 
and behind overlaps the front ends of the operculum and interoperculum. 

A small tubular bone lies in the cartilage between the pterotic and the 
preoperculum. Through it passes the operculomandibular canal in its 
course to the lower jaw. 



Fig. VI. 

The visceral skeleton (x^/s). 
(Opened out for the sake of clarity.) 


b. br., basibranchial; bat.r., branchiostegal ray; cart., cartilage; c.6r., ceratobranohials; 

c. hy., ceratohyal; e.hy., epihyal; e.br., epibranchials; k.%., hypoh 3 ral; h.br., hy^- 
branchials; i.p.t., inferior pharyngeal teeth; ph.br., pharyngobranchials; «.p.t., superior 
pharyngeal teeth. 

(Hi) The Branchial Arches 

Each half of the branchial arch is ossified by the phai^gobranchial 
and epibranchial in the upper part and the ceratobranchial and hypobranchial 
in the lower part. The two halves of an arch meet in the mid-ventral 
line on the median basibranchial. 

The pharyngobrancMal (VI) is a small rod'like bone, which lies obliquely 
in the dorsal wall of the pharynx. At its anterior end it is attached by 
ligaments to the prootic bone and at its posterior en4 with its epibranchial. 
The first three of the pharyngobranchials are of the usual type, whUe the 
fourth lies forward sharing the posterior end of the third pharyngobranphial 
with thb third epibranchi^. 

The epibrawiMal (VI) is an elcmgated curved bone, which is grooved 
on its upper surface and l^ars a double r«9w of gill rakers on the underside. 






21 


1959] THE BNDOSKELETON OF WALLAGO ATTU (BL. AND SGHN.) 

It extends backwards to its ceratobranchial. Over the fourth pharyngo* 
branchial and the third and fourth epibranohial is an oval pad bearing 
fine superior pharyngeal teeth. 

The cer<UobraruJiud (VI) is a long curved bone, more than twice as 
long as the epibr^nchial and directed forwards. It is grooved on its lower 
side and bears a double row of gill rakers on the upper side. 

The fifth arch is represented by a pair of ceratobranchials only. Each 
is expanded in its greater part into a plate-like structure, which bears fine 
inferior pharyngeal teeth. 

The hypdbranchiaU are distinct in the first four branchial arches. The 
first and second hypobranchials are ossified and the third and fourth are 
cartilaginous. They articulate on the outer side with their ceratobranchials 
and on the inner side the first two with the anterior ends of their basibran- 
chials and the remaining with a median cartilage. 

The basibranchiah are also not ossified in all the arches. There are 
usually two of these in the form of rods, which ossify in the median cartila¬ 
ginous copula of the chondrocranium, one behind the other. In old and 
large specimens a third cartilaginous basibranchial lies behind the second 
and it articulates with the third and forth pair of hypobranchials. 

II. Summary 

1. There are two fontanelle in the cranial roof, the anterior lying in 
the ethmoid and between the frontals and the posterior situated between 
the frontals and in the supraoccipital. 

2^ There are no parietals, opisthotics, symplectics and suboperculars. 
The orbitosphenoid is a median bone, formed from paired ossifications. 
It is hollow and divided in front into two lateral channels by a ridge. 
A distinct basisphenoid, intimately connected with the upper surface of 
the parasphenoid, is present. There is a gap in the cranium on either side, 
bounded by the pleurosphenoid, prootic and parasphenoid, for the passage 
of the oculomotor, trochlear and abducent neiVes and for the infraorbital 
and hyoraandibular trunks of the trigeminofacial complex. Another gap 
between the pleurosphenoid and the parasphenoid is for the passage of 
the optic nerve. 

3. The auditory capsule is formed of two recesses, the anterior furnished 
by the prootic, exoccipital, epiotic and pterotic is for the utriculus and the 
three semicircular canals, while the posterior bounded by the basioccipital 
and exoccipital is for the sacculus, lagena and cavum sinus imparis. 

4. The palatines are reduced and take no part in the movement of 
water through the olfactory capsules. The maxillae are also reduced and 
act as basal supports for the barbels. 

6. The suborbitals run in a chain, behind, below and in front of the 
eye. The third subprbital is very stout. Its head lies in between the 
second and fourth suborbital and the rest extends back and joins the quadrate 
and angular at the angle of the mouth. 

6. The pterygoid is absent. The metapterygoid is well developed and 
a small ectopterygoid lies between it and the vomer. 

7. The angulare and dentaries are only developed in the lower jaw. 

8. The preoperculum articulates with the hyomandibula and quadrate. 
The operculum and interoperculum are not well developed. 

9. Each ramus of the hyoid arch has two hypohyals, the basihyal on 
it being absent. The fifth branchial arch is reduced to a pair of cerato- 
branohials. The hypobranchials and basibranchials in the third and fourth 
arches are not ossified. Ihe b&ibranchials are usually two but may be 
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three also. Over the fourth phaiyngobranchial and the third and fourth 
epibranchial is a pad of superior pharyngeal teeth and over most of the 
fifth ceratobranchial are the inferior pharyngeal teeth. 
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HUMAN SETTLEMENT AND OCCUPATIONAL ECONOMY 
IN GARHWAL-BHOT HIMALAYAS 

By S. D. Kaushio 

(Communicated by Prof. N. K. Bose) 

Garhwal-Bhot is a trans-Himalayan region, consisting of longitudinal 
and transverse trough-valleys lying south of the Great Himedayan Range, 
behind the ice-capped line of the highest peaks of the world. It comprises 
the longitudinal valley of the uppermost reaches of the Bhagirathi, and 
transverse valleys of the Saraswati and Dhauli-Ganga rivers. 

This region is inhabited by roving trader-cum-pastoralists who go for 
trade to the Tibetan marts in summer and cis-Himalayan marts in winter. 
They rear flocks of sheep and goats for the wool industry as well as for 
carrying merchandise to Tibet. 

Environmental Setting 

The topography of the Bhot region is highly precipitous. It is sculp¬ 
tured by glaciers. Serrated crests of high ridges, cirques of glaciers, bridges 
of dnmelted ice, snow-covered slopes, hanging valleys, cascades of sparkling 
water coming from melting ice, torrential rapids, and gigantic escarpments 
comprise a gorgeous topography. Deep canyons, roaring streamlets, huge 
boulders, morainic deposits and glistening lakes present a beautiful scenery. 

Sky-penetrating ranges segregate the valleys from one another, while 
the isolated deep glens create a vague consternation in the mind of man. 
The pervading dreadful silence is often broken by thundering avalanches, 
which strike terror in the heart of the traveller. Yet, it has its own un¬ 
surpassable grace and charm, with the sweet melodies of beautiful birds 
of variegated hues, magical beauty of the enchanting flowers donating 
liberally their exuberant fragrance to the breeze, and the heavenly scenes 
of sunrise and sunset Ailing clouds and ice-peaks with the wealth of gold. 

In spite of blizzards and, hailstorms in winter, the climate of the Bhot 
region is very invigorating in summer from May to September; and it is 
during these months that the Bhotia people live in their summer habitations 
in this zone. 

The altitude of the region varies between 10,000 and 20,000 ft. Just 
north of the main river valleys of Dhauli-Ganga, Saraswati, Janbavi and 
Jalandhri Ganga, there are mountain passes in the Tibetan range at heights 
above 16,000 ft. Through these passes,-the Bhotia traders carry on their 
trade.^ ♦ 

Human habitations in the Bhot region exist only along the river 
valleys, else the mountains are barren. Each river valley is a geographical 
and cultural unit by itself, because lofty and uncrossable mountains as 
well as glaciers segregate them from one another. No other part of the 
world is BO highly rugged, and ‘such is the irregular appearance of the 
mountains, that it is the line of the river valleys alone that enables us to 
find a clue to their arrangement, and it is precisely along these rivers that 
the Bhotia village lies 
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The climate of the region is alpine. The mean temperatures of tlie 
two hottest months of July and August remain below 68® F. The whole 
of this area is buried under snow for about seven months every year, from 
the end of October to the last week of May; and the seasons of spring, 
summer and autumn occur within a short compass of only five months. 
In the daytime in summer, on account of rarefied atmosphere, the sunshine 
is scorching; and there is a great difference in the temperatures under sun 
(90®—100® F.) and under shade (below 66° F.).3 

Garhwal-Bhot region lies beyond the reach of the monsoons, h8nce it 
is an area with annual precipitation between 10 and 20 inches. Pre^iipita- 
tion comes mostly in the form of snow from winter depressions; however, 
there are local convectional rains in summer and showers are experienced 
practically every afternoon from June to September, the total fall for the 
summer being 8 to 10 inches, including the snowfall in summer nights.^ 

The flora of this region is coniferous up to 12,000 ft. Forests of deodar, 
blue pine, spruce, silver fir, cypress and yew cover the ridges and spurs. 
Above 12,000 ft., coniferous trees decline; then, birch and juniper-bush 
extend up to 13,000 ft. This is the timber-line, and alpine pastures extend 
beyond it up to the snow-line at 13,500 ft. In summer months, Bhotia 
people graze their sheep, goats, mules and jibus on these alpine pastures. 
From November to May, these pastures remain under snow.^ 

Sub-regions of Garhwal-Bhot 

Garhwal-Bhot region consists of 3 sub-regions:— 

(1) Janhavi Bhot (Janhavi or Jad Ganga Valley); 

(2) Mana Bhot (Saraswati Valley); 

(3) Niti Bhot (Dhauli Ganga Valley), 

Janhavi region is. separated from the Saraswati region by the six 
glaciers of Kedarnath, Gangotri, Mana, Bidun, Bhagat-I^arak and Sato- 
panth. The Saraswati Valley and Bhauli Ganga Valley are crossed by the 
Zaskar Bange, and separated by six glaciers of Kamet, Baikana, Banke, 
Kosa, Juma and Kankalbank. Thus, the three valleys are isolated and 
form self-supporting entities. Each valley has developed its own social 
codes, yet the fundamental features of habitational ecology are common to 
all the three valleys, and the Bhot environment has forced the people 
of the whole region to adopt certain common ways of adjustment and 
occupation. 

Habitations in Bhot Bkgion 

The main forces which determine the site, size, pattern and functions 
of habitations are the natural and cultural milieus. Begional location, 
topography, climate, soil, aspect of the slope (sunny or shady), conditions 
of water-supply and irrigation, natural flora of the region and the carrying 
capacity of land, all join hands in prescribing the types of agriculture, 
pasturing and forestry. These occupational industries, in their turn, 
combine with the above factors in resolving the types of human settlement, 
in the form of hamlets, villages or towns, and also in the form of permanent¬ 
ly settled habitations or seasonal abodes and encampments. 

In the Himalayas, animals render a great service to man, in his adjust¬ 
ment to the environment. A Bhotia trader-pastoralist’s flocks of sheep 
and goats are deeply related to his life. They not only provide him with 
meat for his food and wool for his clothing, but also serve as carriers over 
the ridges, glacial tracts, and mountain fastnesses. 
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Jg - Jadting I^-Nelan^ HL-Harsil Bagori Dt.K — Uttar Kashi and Ihiada 
St-Barasaati Du-<Dhanaru Gh-Ghastoli MA>Maaa BS’-Silaag Hg>Hilai^ 
lhiJ)ba]B8ji Gl.Gaasali Bp-Ba^ta NlT>Nitl Ml-Nalari J^’-JuBa^vari 
Chl^liMaka MtIwMath CijOiagraB C»l-UhaaDli Nty^athyana Np-Ntadpnyg 

The three river valleys of the Garhwal-Bhot Himalaya, and their seasonal habitations in 

summer and winter. 


The inhabitants of the Bhot region are all nomadic, their main occupa¬ 
tion being trade and pastoralism. Agriculture is only a subsidiary occupa¬ 
tion; wool spinning and weaving is their long ^tablished cottage industry. 
They trade between Tibet and the cis-Himalayan region. People of each 
valley have their fixed marts in Tibet and the sub-Himalayan zone. 

There are two types of human settlement in this region:— 

(i) Bibbon-like settlements consisting of permanent houses; 

(ii) Shifting encampments during the seasonal migrations from 

lower valleys to the highest habitations in summer and vice 
versa in winter. 

Bhotia people possess two or three sets of habitations lying in different 
climatic zones for different seasons. Their family structure, community 
organization, social codes and ciUture are also the outcome of age-old 
adjustment to their surroundings. A long range of superstitions, the use 
of magic as an aid to living, and the inclusion of spirit-worship in their 
Bindu-Buddhistio religion ean all be observed in operation in their settle¬ 
ments and encampments. 
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In the summer months, from May to October, they live in their homes 
in the alpine zone, between 9,000 ft. and 19,000 ft., and in the winter they 
live in the warmer valleys below 6,000 ft. During their upward and down¬ 
ward marches, they live in temporary encampments. Their permanent 
houses have been in use for generations. The summer houses situated in 
the trans-Himalayan zone contain their inherited belongings of centuries. 
The villages of Niti, Malari and Mana are famous for their copperware 
inherited from their forefathers. While migrating to lower vall^s, all 
furniture is left in the summer houses; big utensils and surplus grain are 
preserved secretly in excavations in the open ground, covered with*rooks, 
gravel, etc., so that Tibetan robbers may not steal them during winter 
when these Bhotia villages remain deserted. On returning again in May 
or June, these belongings are dug out and brought to use. 

These summer houses are the bases of trade with Tibet. Grain, flour, 
sugar, tea, cloth and other merchandise brought from the cis-Himalayan 
region are first stored in these summer houses. Afterwards they are carried 
to Tibet. Only sturdy men go to Tibet, while women, children and old 
men live in these houses from June to September. 


Altitudinal Zonb of Maximum Settlement 

The summer habitations lie all above 9,000 ft., and most of the habita¬ 
tions exist between 10,000 ft. and 12,000 ft., although some of them are 
situated even above the height of 16,000 ft. or 17,000 ft. Between 10,000 ft. 
and 13,000 ft., there are vast stretches of pasture lands which provide 
grazing to the flocks of sheep, goats and other pack animals of the Bhotia 
people. Winter habitations are all situated below 6,000 ft. The maximum 
number of winter settlements lies between 4,000 ft. and 6,000 ft. The chief 
summer and winter residences of the three valleys of Qarhwal-Bhot are 
given below. 


Summer habitations 

Janhavi or Jad Ganga Valley: 

Harsil-Bagori .. 

Gartang 

Jadung 

Purnam Sumada 

Dharali 

Nelang 

Sonam Wasa .. 

Saraswati or Mana Valley : 

Mana 

Sum Janka 
Dhanaru 
Rata Kana 
Musapani 

Ghastoli .. ... 

Saraswati .. .. 


Winter habitations 
ft. 

9,000 In Bhagirathi Valley 
11,000 between 4,000 ft. and 

12,200 6,000 ft., Dunda, 

14,000 Nakuri, Uttar Kashi, 

10,000 etc. 

11,400 

13,000 


ft. 

10.600 In Alaknanda Valley 

12,800 near Haat, Gingran, 

13,900 Mathyana, Pandu- 

16,500 kesar, and also near 

12.600 Joshimath. 

13,000 

1 , 6,000 
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Dhauli Ganga or Niti Valley: 

Jumagwari, Kaga, Kosa, Garpag, Jelam 

ft. 

9,000 

In Alaknanda Valley, 

Gamsali 

11,300 

between 5,000 ft. and 

Bimlas 

12,000 

6,000 ft.—Siya Sain, 

Damjan 

12,600 

Haat, Chhinka, Gin- 

*Rai Kane, Kharbe 

13,500 

gran, Mathyana, etc. 

Kiung lung 

Malari 

Bampa 

Niti 

Goting 

Dhaman 

Gildung 

14,800 

10,000 

11,000 

11.500 
12,600 
12,700 

14.500 


An ordinary village consists of 200 to 300 inhabitants. The total 
population of Garhwal-Bhot region is 10,620, spread over an area of 2,540 
eq. miles. The density of population is less than 6 per sq. mile. As 
agriculture is only a supplementary occupation, only about 25 sq. miles are 
cultivated in the whole region. 


Encampments during the Journey to Summer Residences 

Before the upward march in April, some auspicious day is fixed by 
the village astrologer for the journey to trans-Himalayan residences. The 
whole hamlet or village has to march in family groups. Two or three 
days before the start, all food grains and other merchandise to be carried 
are packed in saddle-bags, according to the number of carrier animals, 
which are sheep, goats, mules or ponies. Pack-saddles of goats and sheep, 
called Karbozas, are small bags to hang on both sides from the back. Goats 
and sheep are loaded and sent with drovers a day before. Most of the 
night-time passes in the worship of family deities and other gods. Early 
in the morning, the household goods, utensils, etc., are loaded on the backs 
of mules. Women and children start first. Young children and babies 
are carried by their mothers or elder sisters. These children are tied to 
the back with pieces of cloth. Women without babies have to carry some 
handy articles packed in ringal-bamboo baskets on the back. Family 
dogs accompany them or are sent with the goats and sheep. Last of all 
marches the head of the family, with his mules and ponies. 

In this way, there migrates a long caravan of animals and persons. 
Sturdy males and old men, women and children, shepherd drovers and 
dogs, mules and ponies, sheep and goats, all migrate joyfully to their sum¬ 
mer habitation. An average trader possesses 150 to 250 sheep and goats 
and about a dozen mules and ponies. 

After marching for 6 to 8 miles, the caravan stops at a halting place, 
near some source of water and forage for the animals. Family tents are 
pitched there. Women begin to collect fuel, and afcer return prepare 
food. Shepherd boys also help women in the work of bringing fodder and 
fuel from the forest. Midday meal usually consists of boiled hilly millets, 
meat and roasted or boiled potatoes. Afternoon tea is taken with saUu 
which is fried barley or phaphra, ground into flour. Men and women 
spin wool with small whorls whenever their hands are not engaged other¬ 
wise. In the night, every tent lights its own campfire, around which all 
the members of the family sit together for warmth, chit-chat and supper. 
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After supper, all fires are extinguished. The whole encampment lies silent, 
and the famUy dogs guard the tents. 

Next morning, at about 4 o’clock, the same process of packing, loading 
and marching begins again. Some rich traders, who carry large quantities 
of merchandise for Tibetan trade, arrange intermediate camps. Bags of 
goods are first stored in these intermediate camps, and afterwards shifted 
to the alpine residences. In two or three trips, all goods reach the Bhot 
villages. 


Residence in Summer Homes 


On reaching the summer bases of trade, loads of merchandise are 
stocked in the store-rooms, which form a part of the residential house. 
Animals are sent to pasture and people feel relaxed after a tiresome journey. 

The main items of food in Bhot region are sattu, meat and hot drink. 
Their tea is salted, buttered and thoroughly churned in a hollow bamboo, 
called dhomo, of about 4 inches diameter and 3 feet height. 

On account of the cold climate of the region, Bhotias have to wear 
woollen clothes all the year. Men’s dress consists of a long coat, trousers 
and woollen cap. Women wear a long-cloth over the trousers and shirt; 
their head-dress is either a woollen scarf or a woollen cap with a scarf hang¬ 
ing down from it. 

Bhotias are sturdy people and accustomed to load a hard life. They 
are fair complexioned, possessing ruddy cheeks. They are honest, thrifty 
and enterprising. Although they are itinerant, yet their standard of 
I iv'ing is higher than that of the settled farmers of the Garhwal Himalayas. 
• Their alpine pastures, called hugyal, lie between 10,000 ft. and 13,000 ft. 
They provide very nutrient fodder to the herds of sheep, goats, mules and 
jibus. These animals are looked after by shepherds, who are either lads 
who belong to the owner’s family or are hired servants. They erect tem¬ 
porary chalets on these pastures. The life of these shepherds is very hard. 
They have to move from pasture to pasture and face the fury of storms 
and blizzards. In some pastures, there is also danger of‘wild animals, 
and the flocks of animals are penned in shelters during the night. These 
enclosures are made of rubble, with such a narrow gate as would allow only 
one sheep or mule to pass in or out at a time. Here, the dog keeps watch 
during the night. A Himalayan dog is very ferocious; he wears an iron 
band, about 6 inches broad, round his neck. It protects the dog in f fight 
against a panther or tiger. The verdure of these pastures is so nutritious 
that only after grazing there for 2 or 3 weeks, the weak and famished 
animals recover fully. They become fattened and ready for the Tibetan 
journey. 

AORIGtTLTUBE 


Agriculture, here, is only a subsidiary occupaoion. In most fields, 
the hoe is found more useful than the plough. On account of the steep 
slope, field-terraces are very narrow; but, in some tracts near Harsil- 
Bagori, Mana, Bampa, Malari and Niti, there is good cultivable land where 
the plough can be us^. The summer rainfall being scanty, less than 15 
inches, all crops have to be irrigated. Small streamlets coming from 
glacial thaw are diverted into the terraces, which are repaired with great 
labour every year. In winter, when the whole r^ion remains deserted, 
there occur great avalanches and landslides. A m^ion-ton heavy glacier 
may come sliding down a valley, and furiously sweeps away rocks and 
trees and demolish^ not only the fi^d but, sometimes, even the roofa of 
houses in a village. MulS tracks and foot-paths are destroyed, and all 
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communioation becomes blocked. To protect the villages from avalanche, 
people put up fences of stone or wood, and plant hedges of bushes. They 
protect these hedges with a religious fervour. 

Glacial soils are not very fertile; the fields are manured with the dung 
of sheep and goats. Some soil samples of Bhot region were analysed by 
the author who found the following average percentages of some important 
soil-elements:— 

Mana Valley soils 

Org. N .. 010 to 0-25% pH 

C/N .. 6-9 to 8-4 CaO 

PjOb .. 012 to 0*29 MgO 

K*0 .. 0-61 to 0-92 

The soils and climate permit the cultivation of only hardy and quick 
maturing crops of phaphra {Fagopyrum taiaricum), barley, Tibetan barle\’ 
{Hordevm himalayanse), marm {Amaranthus frumerUacetis), beans an<i 
potatoes. These crops are sown in the month of May or June and harvested 
in September. Before going to Tibet, the men plough the fields and sow 
them. Then, the fields are left to the care of the women who are respon¬ 
sible for watering, reaping, harvesting, threshing and winnowing. 

The region does not grow enough cereals to support itself. The per 
capUa food production of this region is less than 5 ounces per day. Large 
quantities of rice, wheat, barley, mand/ua, other hilly millets and flour are 
imported from the Bhagirathi-Alaknanda zone and the Dun Valleys. Food 
grains are imported also for trade, and surplus stocks are sold in the Tibetan 
markets. 


.. 6-0 to 6-2% 

.. 0-27 to 0-45 

.. 0-72 to 1-23 


Wool Industry 

The inhabitants of the Bhot region are famous for their cottage wool 
industry. Their flocks of sheep and goats supply wool of good quality. 
An average family possesses from 150 to 150 sheep and goats. There are 
two shearings every year, in March and September. The yield of wool per 
sheep is 3 lbs. to 3^ lbs. Besides this, wool is also imported from Tibet 
and woven into fine woollen stuff by Bhotia women who have become 
very dexterous in this craft. 

Before carding, wool is washed and dried. For carding, they have 
adopted a very crude method of beating the wool with a ringal-bamboo 
stick. It is the work of women; but, spinning is done by both men and 
women. Spinning during all waking hours, when the hands are free from 
other work, has become a social tradition for all. There are no spinning 
wheels, the whorl alone being used. Weaving is the work of women, who 
weave fine stuff of various designs, even with very crude, primitive imple¬ 
ments. There are two types of loom, one for simple texture and another 
for flowered texture. But both the types are quite simple (Fig. 6). 

Blankets, lohi, shawls, pankhi, lava, harm^, bendi, gvdma, thvdma and 
paahmina are the most famous textiles prepared for different uses. Large 
quantities of woollen goods are sold at the sub-Himalayan marts. 


Layout of the Village 

The layout of houses in Bhotia villages is exemplified below,, by the 
account of two typical villages, (1) HaroU-Bagori in the Janhavi Valley, 
and (2) Mana village in the ^aswati Valley. «' 
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^ 1. ffarsU-Bagori .—The village of Harail-Bagori is situated at the 
confluence of the Jalandhari Ganga and Bhagirathi. The older site of 
Harsil lay on a lower ground than the present site. About the end of the 
nineteenth century, a heavy flood in the Jalandhari river washed away the 
old village of Harsil and there was a heavy loss of life and property. 
Then the new village of Harsil-Bagori was founded on higher ground. 

The houses are clustered in a compact fashion; but a compound wall 
separates each house from another. The houses are rectangular in shape, 
with roofs sloping at about 40®. They are two-storeyed. The lower 
storey is made of stone and rubble, while the upper storey is built of deodar 
planks, and roofed with shingles. The lower storey serves as the stall of 
the cattle, in which fodder and fuel also are stocked. Fuel is collected for 
the summer stay of five months. When the animals are sent to pasture, 
the lower storey is used only for storing fuel. The upper storey consists of 
three parts. One part is a big room, used as the summer depot of trade. 
Bags and packages of merchandise are stocked in this room. Another 
part is a long room used for sleeping and storage of domestic goods. The 
third part is the kitchen. In many houses, the kitchen is a part of the lower 
storey. Each house has an open courtyard in front of it. It is used for 
drying or threshing grain, drying wool, carding, weaving, basking in sun¬ 
shine, or any other work connected with the wool industry. It is also used 
for holding feasts, performing marriage ceremonies and religious rituals. 

For the flocks of sheep and goats, there are open enclosures, built 
separately from the house. These enclosures have walls of rubble and 
timber gates. 

• Every village has a temple. The style of architecture resembles that 
of Buddhistic pagodas, in which there is a blending of Indian and Tibetan 
influences. Near the temple are placed some stone slabs with inscriptions 
of hymns from Buddhistic scriptures, the most common inscription being 
Om Mani Padme Hum. In front of the temple, two or three piles are 
erected for flying the flags of deities, who may be the presiding deity of 
the clan, village or locality. 

Near the temple of Harsil, there is a wide stretch of flat land, which is 
used for holding fairs. Flocks of sheep and goats also take rest there on 
their way to or from pasture. When the men start on their Tibetan trip, 
women and children escort the departing traders up to this temple, situated 
just at the fringe of the village, near a streamlet. 

2. Maim village {SarasuxUi Valley ).—^Mana lies above Badrinath, near 
the confluence of the Saraswati and the Alaknanda rivers. The village is 
situated above the timber line, therefore both the storeys of houses are made 
of stone. The walls are plastered with coarse mud. The roofs are made of 
slate, and only rich traders have been able to thatch their houses with 
shingle, because the natural flora of the locality comprises alpine bushes 
and grasses, and wood even for beams is brought from the lower valleys 
below 10,000 ft. 

The houses are so situated that only their upper storey is visible; 
their lower storeys lie in a depression. To avoid cold blasts, the doors 
are made very small, and there are hole-like openings in the walls as an 
apology for windows. Although the houses are situated in tiers, descend¬ 
ing like staircases, yet their courtyards are so arranged that persons sitting 
in the courtyard of one house cannot be seen by the people of another. 
Each has some open space near it for basking, drying grain or weaving 
woollmi cloth. 

The village has two temples. Both are very sm^ and are low domes 
made of stone. One is sitnatM in the middle of the village and is dedicated 
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to the village god. The other is about a mile away, where the goddess 
Mai, or Mother, is enshrined. A big fair is held annually near this temple 
in the month of August (Bhadrapad). 

The houses of the Niti Valley are also two-storeyed. These trader- 
pastoralists of the Niti Valley are, on the whole, richer and *much better off 
than the people of any other Bhot valley. 


Trade Trips to Tibet 

The traders of Bhot usually make two trips to Tibetan marts every year. 
Hnow melts and the passes are open by the end of June. The first trip is 
undertaken in the first half of July; returning herds of pack animals bring 
loads of wool, rugs, skins, and yak hair. After the arrival of the Tibetan 
wool, women are very busy washing, drying, carding and spinning it. The 
second trip is undertaken in the month of August or early September. 
Then, not only wool and skins are brought from Tibet, but also Tibetan 
.sheep, ponies and yak. 

The journey to Tibet is extremely hard and risky. For a trade trip, 
an auspicious day is fixed by the village astrologer. A day before, the 
family gods and other gods are appeased. There are prayers and feasts. 
Animals are called back from the pastures. According to the capacity of 
the carrier animals, merchandise is packed into saddle-bags. A goat or 
sheep carries 10 to 12 seers, and a mule or jibu from 1 to 2 maunds. Hilly 
millets, mandua, phaphra, ogal, marsa, barley, rice, flour, sugar, tea, dried 
mUk, matches, tools, cotton cloth, and general merchandise are carried 
to Tibet. Each traveller takes with him provisions for the journey. The 
usual food consists of parched flour, fried meat and salted tea. Heavier 
loads consisting of iron goods, copper ware, tools, cloth, and even grain, 
are carried by mules or ponies or jibus. A jibu is a cross between yak and 
mountain-cow. It is very hardy, and can be used both in cold Tibet and 
the warm sub-Himalayan valleys as a pack animal as well as a mount. 

After loading the animals, the trader starts on the Tibetan journey 
very early in the morning. Women and children walk up to some watering 
place to bid farewell to them. There rises a tide of affection in the whole 
village. Tibetan trips are often full of fear of lawless bandits; so, these 
traders equip themselves with necessary arms to protect themselves and 
their property. They always travel in groups of twenty to thirty. This 
group life lessens the drudgery of the tiring journey. 

On crossing the Indo-Tibetan border-line, certain formalities are ful¬ 
filled regarding the payment of trade-taxes and assurance of importing no 
disease into Tibet. In Tibet, there are separate marts for the Bhotias of 
different valleys. Janhavi Valley traders go via Jelukhaga Pass (17,480 ft.) 
or Nala Pass to the markets of Gandok and Chusumath. Mana Valley 
traders go via Mana Pass \17,890 ft.) to the markets of Tholingmath and 
Chhaprang. Niti Valley Bhotias go via Niti Pass (16,600 ft.) to the marts of 
Dapa, Nabra and Dongpo. With special licence of trade obtained at 
Dapa, these Niti Valley traders can go to the marts of Dam, Chogla, Shib 
ChUam and Gartok. Tibetan wool, rugs, skins, sheep, and ponies are 
bought in exchange for goods carried from the cis-Himsdayan region. The 
second trip is over by the end of August or early in September. 

After arriving from Tibet, the animals are once again sent to pasture. 
Men take rest for about a fortnight. Women reap and then thresh out 
grain. Now, preparations are made for the downward marbh to winter 
residences, and by the end of October (afbell celebrating the festival of 
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Bpawali), the villages are deserted to remain under snow for about seven 
mcmtjas. 


Winter Besidenob 

During ^wilBter, Jad Ganga Valley traders live near Dunda and Uttar 
KasM, whUe the people of Mana and Niti valleys Jive belo^ Joshimath, 
near Chhinka, Mathyana, etc. In these winter habitations, they camp 
from November to April. It is during this period that trade-fairs are held 
at Uttar Kashi and Nand Prayag. Merchants dealing in woollen goods 
come from far off towns in the plains to buy wool, pasham, blankets, lohi, 
pattu, gvdma, pankhi, harmot, etc. Whatever stocks remain unsold are 
brought to Dehra Dun, Kotdwar and Bam Nagar. Some rich Bhotias go 
on long trips to Delhi, Amritsar and Kanpur to sell wool. 


Community Organization 

The community life of the Bhotia people is controlled by long-estab- 
lished traditions, social codes, religious beliefs and superstitions. During 
the journeys, the whole family marches together; all the members of the 
family co-operate in the performance of various works connected with the 
daily march and encampment. 

An efficient division of labour and mutual co-operation has evolved 
there after centuries of experience. Because they have to change the 
abode seasonally and practically all life passes on the road, they have the 
mii^imum amount of furniture and luggage. Trade merchandise, rations, 
wool and woollen goods comprise the main loads to be carried. Their 
. tents are light and very light utensils are used in the encampment. Every 
item of equipment is determined by considerations of portability and ease 
of handling. Utensils are so curiously designed that they can be inserted 
one into the other, and the whole set can be contained in a bag. Every 
family possesses 6 or 7 goatskins and woollen bags for packing goods. 

A Bhotia traveller is a keen observer of nature. He leads his caravan 
of pack animals across the labyrinths of overlapping spurs and glens very 
carefully, and possesses a human sympathy for every goat or sheep which 
meets an accident or happens to be in need of beihg relieved of the load- 
bag. Sometimes, many of his sheep and goats suffer from hoof diseases 
or get lame. Then he faces the emergency cheerfully. He relieves the 
suffering animals of their pack-loads and makes them move slowly in the 
charge of an escort. 

He is sure-footed to follow his track over precipices and, if he happens 
to miss his way in any blizzard or mist, then, his animals help him. They 
always seem to know the right way even in rain, storm, hail or mist, if they 
have once trodden over the track. 

/ Spirit worship is prevalent in all the three Bhot valleys. The envi- 
%ronment is fearsome, because the mountain fastnesses isolate the valleys 
-and there pervades a dreadful silence, which is often broken by terrific 
thunders of avalanches and roaring echoes of landslides. Shrieks and 
eerie sounds create a vague sense of fear in the mind of man, who becomes 
god-fearing and imaginative, and looks upon every crag and forest corner 
as the seat of some deity. Spirits are believed to haunt and rule over the 
different vales and ridges, and the Bhotias perform their traditional rituals 
to appease the spirits. 

Now, under the development schemes of the government, schools of 
itinerant type are being opened in these vfdleys. These are primary schools 
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and migrate with the Bbotias. For wool industiy also, new types of J 
looms are being introduced in wi^iter habitations like Cbhinka^/Matb, 
Oingran and Dunda. The spinning wheel is also seen in some rdvanced 
and big families, although the spinning whorl cannot be total^ ^ibandoned^ 
because it is the only handy method of spinning even while^marching, which 
is the chief feature of life in this part of the Himalayas. However, the 
influence of cultural contact of the Bhot region with the people of the 
plains has already made its appearance. 
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Fifi. 2. A typical summer house—bivse of Tibetan trade. 
(At Harsil-BaKori in Janhavi-Bhagirathi Valley.) 
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A LYRIST TYPE COPPER COIN 
By Bbatindba Nath Mttkhbbjee 

In the collection of Mr. S. K. Saraswati of the Calcutta University, 
there is a copper coin which can invoke a lot of interest among numismatists. 
This coin is published here with the kind permission of its owner. It can 
be described as follows : 

Copper, round, weight 3*343 gm. 

Obverse: King seated (probably on a couch), playing on lyre, wearing 
close-fitting coat and trousers, bangles, ear-rings and necklace; 
border of dots; fragmentary legend in Gupta character on the 
side of the field just before the left knee of the king . . . Nebuja. 

Reverse: Goddess (Lakshm!) seated facing on lotus, nimbate, wearing 
girdle, bangles and necklace, holding lotus and fillet respectively 
in her right and left hands; border of dots; fragmentary legend in 
Gupta character ... Japama. 

Unfortunately, the provenance of this coin, which has been bought 
from a dealer, is not known. The palaeography of the fragmentary legends, 
however, clearly indicates that it was issued in the Gupta period or sUghtly 
after. Both the obverse and reverse devices have close similarities with 
certain types of Gupta gold coins. The fabric and execution of the devices 

support its attribution to the Gupta period. 

It is a well-known fact that of the Gupta monarchs only two or three 
minted gold pieces of the lyrist type. They are Samudragupta^ and Kumara- 
gupta 1.2 As the legends do not help us here regarding identification of the 
issuer, it may be ascribed to either of these kings with almost the same 
amount of possibilities. If Samudragupta is taken to be the king concerned, 
great importance should be attached to our coin. For, in that case, 
Samudragupta should be considered to have been the originator of the Gupta 
copper series, a fact which is otherwise unknown.® On the other hand, 

\ Allan, Catalogue of the Coins of the Gupta Dynasties and of Sasanka, King of 
OaiicCa, PI. V, 1-8; Altekar, Catalogue of the Gupta Gold Coins in the Bayana Hoard, 
PI. VI, 3-8; and Altekar, Coinage of the Qupui Empire, PI. Ill, 16-17. 

* Altekar, Catalogue of the Gupta Gold Goins in the Bayana Hoard, PI. XXI, 4 and 
u; and Altekar, Coinage of the Gupta Empire, PI. XIV. 5. Chandragupta II might 
also have issued some coins of this type. In the pages of the Progress Report of the 
Archaeological Survey of India, Western Circle, 1916-17, a gold coin has been described 
as follows (pp. 2, 6 and 60): 

Obverse: King seated on a high-backed couch, with one foot hanging; wearing 
waist cloth; hcmd to left touching lyre or feeding some auiimal; legend— 
ParamabhSgavata Mah&... 

Reverse: Figure of Lakfhml seated on a footstool, with a seat over it; holds 
uncertain object in hand; to left orescent; legend—>Vikramaditya(b). 

If the King really plays on lyre and if the legends have been read correctly, then 
this coin might have been an issue of Chandrt^^upta II. But as no photo of this coin 
has been published, the reading and descriptions cannot be verified. Hence the case 
of this coin has not been considered hare. 

* Prof. B. D. Baneijee, however, states (in his Age of the Imperial Guptas, p. 24) 

that two cower coins have been found near ]^twa in the Burdwan District of Bengal 
(now West Bengal), which bear on the obverse a figure of Qaruda on the top and the 
name * Scunudra * in 'one line at the bottom. The reverse sides of both the coins are, 
according to Banerjee, quite illegible. But as these coins are not traceable, nor any 
reproduction of them is available, we cannot be sure whether they are genuine or 
forged issues. ^ 

( 36 ) 
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if the piece is taken to have been issued by Kumaragupta I, it ehoulf^^ 
considered to be a new type of copper coins of the said king. It Wems 
that here Kumaragupta 1 may possibly have a little better claim Ihan his 
illustrious grandfather. For the reverse type (goddess seated \#n lotus), 
which occurs on our coin, is known to have appeared on^>^ Gupta gold 
issues for the first time during the reign of Chandragupta II, the son of 
Samudragupta and the father of Kumaragupta. 

It should, however, be noted here that there is a little differewce between 
the obverse and reverse devices of our coin and those of ‘ Lyrist iType ’ gold 
coins of Samudragupta and Kumaragupta I. In latter cases Ihe king on 
the obverse is seated to left and goddess on the reverse is seated to left on 
a wicker stool. 

A third suggestion regarding the identification of the issuer of our 
coin may also be ofiered. We know that the Gupta coins were imitated 
during and after the Gupta period.i It is reasonable to hold that our 
piece was minted by a chief (having the name Nebuja occurring on the 
obverse or Jauama appearing on the reverse ?)> pretending independence. 
Nor is it altogether impossible that the coin concerned was issued in imi¬ 
tation of the Lyrist Type of Gupta gold coins during that period by a rich 
private individual, probably a Banker. 

Due to lack of definite data, we are not in a position to choose finally 
anyone of these suggested Identifications. There is, however, no denying the 
fact that our coin is a unique one, having no parallel in the whole range 
of Indian numismatics. 


^ C unning ham, Archaeological Survey Report, Vol. IX, PI. V, 16; Kapson, 
Indian Coins, p. 29; Journal of the Aakdic Society of Bengal, 1804, p. 195, PI. VI, 
16; Numismatic Supplement, Vol. XXXVII, Article No. 239; Vol. XXXIX, Article 
No. 249; and Altekar, Coinage of the Qupta Empire, p. 3171f. 
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TCONOGRAPHIC NOTES 

By Debala Mitra 

A. An Image of MahImIyOrI in the Nalanda Museum 

In the Archaeological Museum at Nalanda is an image (ht. in.; 
Reg. No. 00051) which has not yet been identified. ^ Elegantly bedecked 
in anklets, a girdle, valayas, armlets, a hara, ear-studs and a tiara and clad 
in a dhoti and a breast-band, the four-armed female figure, with her hair 
arranged at the back in the form of a bun, sits in lalitdmna on a double- 
petalled lotus against which on the right side is carved a peacock (PI. I A). 
With prominent ^rivaii-marks, the modelling of the figure is fairly commend¬ 
able. The halo, slightly pointed at the crown, has a beaded border. The 
image may be ascribed to the eighth-ninth century on the basis of the 
palaeography of a four-lined inscription, giving the Buddhist creed,* on the 
back side. 

The objects in the two right hands and also in the lower left of the 
goddess are missing. Fortunately the attribute in her upper left is intact 
and reveals the true character of the image. It represents undoubtedly 
the feathers of a peacock. This, coupled with the peacock beside the seat, 
leaves no room for doubt about the identity of the figure with Mahama3ruri, 
jU^**nember of the Tantric Pancharakshn-mandala.'^ The Sadhanamala 
describes two-,* six-® and eight-armed® varieties of the images of this 
goddess, but in all the varieties she is invariably required to hold a nutyufa- 
picfbchha in one of her hands. The discovery of a fo\u*-armed variety, the 
description of which does not occur in the published Sadhanamala, thus 
presupposes the existence of other texts, now lost. 

Among the other Buddhist centres the caves at Ellora have as many 
as four (if not five) two-armed reliefs of this vidyd-rdjnl. Attention to the 
one carved in Cave 6 has aheady been drawn by Dr. J. N. Banerjea who 
has rightly taken it as the personification of the Mahdmdyuri text, the 
recitation of this Tantric text being regarded as a protective charm against 
snake-poison.^ In China, the text was so popular that it was four times 
translated into Chinese between the fourth and eighth centuries A.D. 
The images are fairly prolific in that country and also Tibet.® 

The Ellora figure in question (PI. I B) is bedecked in anklets, a be¬ 
jewelled girdle, bangles, armlets, two types of necklaces, large ear-studs 


1 In A. Ghosh’s Guide to Nalanda (Delhi, 19.'50), pp. 31 f., it is described as follows : 
fa four-armed female figure with a peacock (?) at the left end of the pedestal (No. lA- 
306); as the symbols are mutilated it is difficult to propose any identification ’. 

^ Ye dharmd hetu-prabJui.vd hetum teefidm Tathagato hy-avadat teshdm cha yo 
\tirodha evam vddi Mahd-iramaruih. 

*B. Bhattacharyya, The Indian Buddhist Iconography (Calcutta, 1958), pp. 228, 
232, 234 and 305f. I^e only illustration of Mah&m&yurl given by him is taken from 
a manuscript of the Paficharakahd in the collection of Dr. Bvans Went'/.. 

* As a companion of SitatArS. and MahSdrl 'TarA. 

* Emanation of Amoghasiddhi. 

® As a Paflcharakahd goddess. 

’ J. N. Banerjea, ‘ Some Early Literary and Archaeological Data about Tantricism 
Proceedings of the Sixteenlh Session of the Indian History Cotigress, 1953 (Calcutta, 
1956), pp. 28ff. 

* B, Bhattacharyya, op, dt., p. 284. 
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and a jafd-muku(a. It stands in aamapada on a doubie-petaded lotus 
with an oval-shaped object (ratna-gkafa in its left hand. Though th^ 
right forearm is now missing, the attribute in the right hand was un¬ 
doubtedly the feather of a peacock, the major portion of which is fortunate¬ 
ly preserved above the right shoulder of the goddess. Oa her left side 
is a female chauri-hearer holding in her left hand the bfanch of a tree, 
while on her right is a fan-tailed peacock on a pedestal immediately below 
which is a monk, seated on a raised seat, reading a manuscript, no doubt 
the MahamCiyurl text, placed on a sort of book-rest. On etther side of 
her head is a chubby flying gana, one carrying flowers andHhe other a 
garland. Over the top of the halo around the head is a lotus hanging 
from the junction of two arches. These arches issue from the mouths 
of makaras, the latter resting on pilasters. Stylistic considerations of the 
reliefs of this cave in conjunction with architectural features seem to 
indicate for this cave a date not earlier than the seventh century A.D. 

A close replica of this relief is carved on the right wall of the pillared 
porch in front of the sanctum of Cave 8. The treatment is less ornate, 
but more elegant and effective. The attitude of the main figure (PI. II A) 
is identical, but the modelling is more sensitive. The female chmtri- 
bearer has either a lotus-bud or a blue lotus in her left hand. The peacock, 
perched on a rocky ground, looks at the goddess; the monk below is pre¬ 
occupied with the Mahamayurl text. The relief may be slightly earlier 
than the one at Cave 6. 

The third relief (PI. II B), later than these two, is on the back wall 
of the porch to the left of the door leading to the right side-chapel of Cave 
10 {chaitya-cave). The execution is definitely crude. The arrangement 
of the attributes is the same, but the goddess, unattended, sits in laUtdsei„ir 
on a double-petalled lotus placed above a peacock. Her hanging right foot 
rests on a smaller lotus. 

The fourth relief occurs on the back wall of the antechamber, in the 
third storey of Cave 12, one of the latest Buddhist excavations at Ellora. 
On the back and side walls of the antechamber are marshalled twelve 
goddesses, each seated in lalitasana on a double-petalled lotus, the stem of 
which is held by ndgaa. The second figure (PI. Ill A) on the back wall 
to the right of the door is Mahamayuri, bejewelled in a necklace, ear-rings, 
an upavlta (sacred thread), bracelets and a muku{a, with a cushion behind 
her back. Her right hand is in the attitude of bestowing boon (varada), 
and the left holds the feather of a peacock. Below her lotus-seat is the 
peacock, facing. 

Among the scores of reliefs of deities of Buddhist pantheon on the 
walls of the hall of the third storey of Cave 11 is a female seated in lalit&sana 
on a viivapadma carrying a roun^sh object in her right hand. The object 
in her left hand seems to be the feather of a peacock, but it is not very 
distinct. The peacock is also absent. 

\ 

B. BahurOpisI ^ 

In an article entitled ‘ Parents of the Tirthankaras ’ (published in the 
Bulletin of the Prince of Walea Museum of Western India, 1966-67, No. 6, 
pp. 24-32) Dr. Umakant P. Shah has drawn our attention to a group of 
three sculptures where a lady is shown in a recumbent pose on a cot below 
the seat of a tlrtha'Mcara. The writer has identified her with the mother 
of the^Vna depicted over her. 

Recently I had an occasion of examining two of these sculptures, viz. 
the one enshrined as the principal deity in the main sanctum of the old 
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idmple-oomplex of the twentj^our tirthafikaras on the VsibhAra hill at 
Bajgir and the other in the P. C. Nahar Collection of Calcutta. Though 
the findspot of the second specimen is not recorded, it is known to Shri 
Bijoy Singh Nahar, son of the late P. C. Nahar, to have been obtained 
from somewhera>in Bengal. A third fragmentary sculpture discovered at 
Rajghht (VarSpasI) and now in the Asutosh Museum of !^e Art, University 
of Calcutta, shows a lying female below the pedestal of a lanchhana-\ea» 
jina figure, the upper part of which is missing. Though the jina cannot be 
identified, there is little doubt that the sculpture belongs to the same group. 

In the first specimen (PI. Ill B), which is illustrated in the article 
referred to above and is of about the ninth century A.D., the lady is 
depicted singly, while in the latter (ht. 174"), of about eighth century, she 
has an attendant pressing her feet (PI. IV A). The figure, below the seat 
of which each of these ladies is reclining, no doubt represents Muni Suvrata,^ 
the twentieth tlrthanlcara, as a tiny tortoise, his cognizance, is depicted 
on the seat. The cognizance immediately to the left of the wheel of the 
Vaibhara specimen is too small to be readily noticed; the relief is so low 
that it is almost invisible in the photograph published here. 

The mother of a tlrthankara, whenever she is depicted as lying on a 
cot, has either a child by her side or the auspicious objects dreamt by her 
on the eve of the conception. The absence in the sculpture of a child 
and any auspicious object connected with the dream, coupled with the 
inferior position of the reclining figures below the seat of the jina, precludes 
the possibility of their identification with the mother of Muni Suvrata. 

A welcome light is thrown on their identification by a relief in one of 
th<i caves of Khandagiri near Bhubaneswar (Orissa). On the three walls 
of the cave in question, locally known as Barabhuji, are carved figures 
of twentyfour ilrthankaras, below each of which is the figure of the respec¬ 
tive iasanadevi in a separate compartment. All the Msanadems are seated 
with the exception of Bahurupipi (the ^dmnad^M of Muni Suvrata), who 
is shown as lying on a bed attended by three figures, one of which is fanning 
her (PI. IV B).2 As in the specimen in the Nahar Collection, there is a water- 
pot below the cot. 

The reliefs leave no room for doubt about the existence, at least in 
Uttar Pradesh, Bihar, Orissa and Bengal, of an iconographic canon requiring 
Bahurupipi to be shown in a reclining pose.* 

'He occupies the position of the mfda-nayaica in the central shrine; his special 
sanctity is due to Rajgir being his birth-place. The rest of the tlrihaMearas were 
originally accommodated in the twentythree cells arranged on four sides of the quad¬ 
rangular courtyard around the central shrine. 

*Debala Mitra. 'S^fUmnadevv* in the Khandagiri Caves’, to be published in Jmtm, 

A /lintic Soc, 

* The photographs published here are the copyright of the Department of Arohaeo- 
,y, Government of India. 
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Mahamayuri, Nalanda Museum 
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Alahamayuri, Cave 8 , Ellora 3 ^ Mahamayuri, Cave 10, Ellora 
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Mahamayuri (centre), Cave 12, Ellora (left) B. Muni SutTata with Bahurupin!, Rajgii 
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TWO SC5ULPTURES OF 6lVA AS LINGIN FROM THE KAILASA 

TEMPLE AT ELLORA 

By R. Sen Gupta 

While approaching towards the Kailasa temple at Ellora a visitor’s 
eyes, after wandering along the sculptured screen walls flanking the 
f/opurem, are naturally attracted to and fixed on the interesting panel of 
CJmS-Mahedvara (Fig. 1) carved on the western face of the 6ala-8ikhara. 
The panel is so arranged in the semicircular opening of the iala that Siva 
with Parvatl sitting on his lap at the centre is surrounded by dwarfs in 
different attitudes on brackets supporting the curvilinear roof, and below, 
in front, is the couchant Nandi. Of particular interest in the panel is the 
linga which is apparently being carried by Siva'on the right shoulder and 
touched by his back right hand. And of the three other hands of Siva 
the proper right hand is placed on his right foot on the ground, the proper 
left hand touches the head of Pfirvatl while the back left hand carries a 
lotus. Parvati sitting on the left lap of Siva keeps her right hand on his 
right foot and her left hand is touching the left 

Another sculpture of Siva (Fig. 2) of the same nature has recently been 
noticed by the writer. This is a small image carved at the top of the deva- 
ko^ha, on the outer face of the northern wall of the garhhagriha, of Kail&sa. 
It is to some extent mutilated but enough of it remains to show clearly 
the linga on the left shoulder of Siva, touched by him with his back left 
hand. His proper left hand is on the ground and the right hands are 
broken. 

The Aihole panel of Uma-Mahe4vara, now housed in the Prince of 
Wales Museum, Bombay, also depicts Siva with the li^a on his shoulder. 
This aspect of the sculpture was noticed for the first time by Sri Chakra* 
vartiji Curator of the Archaeological Section of the Museum. In this 
panel, however, the linga is on the left shoulder of Siva and he touches 
it with the back left hand. 

Dr. Moti Chandra has kindly drawn the attention of the writer to a 
fragment of a sculpture (Fig. 3) in the Bhfirat ELala Bhavan, which, unlike 
the panels described above, depicts the linga placed on a padmapH^ha, being 
carried on the head by a male whose broken hands on the sides of 
the padmapifha are still extant. Provenance of this sculpture is not known 
and it is said to have been identified by the late K. P. Jayaswal as the 
representation of a ‘ Bh&radiva King ’ * who, according to the epigraphical 
records,* used to carry a linga as a load on the shoulder. The nature of 
the sculptures from Aihole and Ellora, however, precludes such an identi¬ 
fication. 


* S. N. Chakravarti—"P.W. Museum: A Guide to Antiquitiee of the Hieto^ 
Period, p. 21, pi. xa. Though the panel was published by H. Gbusens in his The Cholu- 

hyan Arehiteeture (pi. XVII) he did not notice the Kdjw on diva’s shoulder. 

* Aleo see A Compreheneive Hietory India, K. A. Nilakan-ta Sastri Ed., Vol. 2, 

Pa 2SS ftDls , 

* AfhMiMra eannivelHa Siva tihffodvaham, etc. (J. F. Fleet— Gupta Ineenp- 
tiona, pp. 236, 246). 
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The suggestion that readily appears to one’s mind is that this type of 

sculptures might have some connection with a branch of ^aiviam, which. 
is known as Vlra^ivism, the followers of which carry the It is gener¬ 

ally held that Vlrai^ivism came into existence only in the twelfth century 
A.I). with Basava, minister of the king Vijjala or Vijjana (A.D. 1157-1167) 
of Kalyapa, who is credited with originating it. On the strength of avail¬ 
able evidence the question of any likely connection between Virafiaivism 
and these sculptures will be discussed in this paper. ^ 

While discussing about Vlra^ivism R. G. Bhandarkar^ ha^ observed 
that the creed is older than the date that is generally attributed to it. He 
has further shown that Aradhyas, who were of Brahmanic descent, 
formed a distinct sect of that name and was affiliated to Viratoivism. 
According to an account in Sankaravijaya by AnantS<nandagiri2 an ArS.- 
dhya sect came into conflict with 6ankarS,charya. On the strength of this 
account the sect may be considered to have come into existence about 
the time of l^ahkar&charya, i.e. before the ninth century A.D. Therefore, 
it appears that Basava in tjie twelfth century A.D. acted as a reformer of the 
older doctrine which came to be known as the ViraSaiva or Uhgayat sect, 
while a portion of the followers of the older doctrine clung to the orthodox 
faith, in which is to be traced the Aradhya sect of the present day. Based 
on the epigraphical records Ileet,^ however, opined that the Virafiaiva 
sect must have received encouragement and support, among others, 
of the 500 Svamins of Aihole who were adherents of the Vlra-Banaflju 
doctrine. To what extent this sect helped in the formation of the Vira- 
daiva system is yet to be decided. It may be mentioned here that the 
panel in the Prince of Wales Museum, already referred to above, also coihes 
from Aihole which is significant. 

Besides the Aradhyas or Viras^ivas, still earlier, the BhilraSivas used 
to carry the linga on their shoulders as mentioned in the epigrapliical 
records of the Vakatakas, whose maternal ancestors were the Bharadivas. 
But at that time (fifth eentury A.D.) which particular branch of ^aivism, 
and under what name, professed such a practice cannot be ascertained. 
The apparent similarity between the BhS.rai§ivas and Viratoivas in carrying 
the linga, the former on the shoulder, probably as seen in the sculptures 
under discussion, and the latter suspended from the shoulder tied to the 
thread or to a piece of cloth, is all that is evidenced. 

Worshipping or revering the linga by carrying it on the pei'son was 
therefore not exclusive to the Vira6aivas or Lingayats alone. 6ri M. N. 
Deshpande^ feels that such an idea might have as well been infiuenced by 
the Buddhists who used to carry relics, symbols and effigies of the Dhydni 
Buddhas. One is, however, reminded of the meaningful couplet: 

Ktfo hhramarayogena hhramaro hhamti dhruvam | 

Manava^t Sivayogena &ivo bhamti hevalcm || 

which in a way explains the concept so far as it relates to a l^aiva 
worshipper carrying the linga regarded as the symbol of the Supreme Being. 


1 CcUected Worka of STri JR. O. Bhandarkar, Vol. TV, p. 190. 

* Ibid., Vol. IV, p. 199 f.n. 

* J- F. Floetr—ilpigraphia Indioa, Vol. V, p. 244. 

4 Communioated to the writer in a personal discussion. 

B ‘Just as the larva which associates with the bee, itself in the end becomes 
a bee, so the man who realizes umty with diva through diva-yoga himself becomes 
one with diva* (Alain Danielou—>Foga, pp. 96, 160). 
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And truly, all emerging out of Him at the journey’s end is to re*unite 
with Him. It is with suoh a background that l^iva also came to be 
depicted in his anthropomorphic form as giving prominence to his symbolic 
form, so that the idea of carrying or revering the linga is upheld. Other 
instances wherein the lii^a is thus glorified are the Guddimallam linga 
and the Lingodbhavamiirti. In the latter, in particular, is discernible 
the echo of the earlier conceptions in such passages from the Vedas as 
(juoted by RaOji ‘ where Skambha, generating, brought Purfinapurusha 
into existence ’ and * Skambha in the beginning shed forth that gold {jdranya, 
out of which Hiranyagarbha arose) in the midst of the world *, etc. Skambha 
seems to have been identified later by the Saivas with the linga and it 
appears that ‘ one of the functions of Skambha was to beget Hiranyagarbha 
or PurSnapurusha, the god of reproduction ’. (One of the functions of 6iva 
is also reproduction). In the same vein the Linga-purdna ^ too states that 
'Pradharui (nature) is called the Linga and Parameivara is called the lAngin 
(the sustainer of the Linga) ’. Paramedvara is one of the epithets of iSiva. 

diva’s role as the lA'hgin in the material universe is therefore to be regarded 
as exemplary for the common people to emulate, the same way he is 
I>ortrayed as Mah4yogi, ‘teaching men by his own example the power to be 
acquired by mortification of the body, suppression of the passions and 
abstract contemplation, as leading to the loftiest spiritual knowledge and 
ultimately to union with the Great Spirit of the universe* which is vis¬ 
ualized as Skambha or the Lvnga. The same idea appears to have worked 
in depicting Visnu^ with six arms carrying a linga in the proper left hand 
with the right hand kept above it, as if worshipping in the Lingayat way, 
while the other four hands carry as usual icmkha, chakra, gadd and padma 
respectively. The sculpture is to be found in the Siddhe^vara temple at 
Haveri. 

The image of Vithoba in the famous temple of Pandharpur is said to 
carry a linga on the head. This has been mentioned by the celebrated 
Maharashtrian saint Jfianadeva in his Abhahgas, as also indicated by his 
elder brother NivyittinStha, Tuk&ram and later by RamadSsa. Professor 
Ranade quoting the relevant portion says, ‘ This is as much as to say that 
^iva who was the greatest devotee (K Visnu was himself held aloft on his 
head by Visnu in the form of Vit^hala.’ * Although the nature of the object 
on Vithoba’s head is disputed,® it is significant that several Maharashtrian 
saints have mentioned or indicated the object to be a linga. Among other 
deities Devi is often sculptured as carrying the linga in one of her hands. 
In the subsidiary excavation, known as Lankelvara attached to the 
Kailasa temple at Ellora, can be seen such a representation. According to 
the Ghan^lmdhdtrnya Mahalakfml is required to carry the linga : 

MdttUiAgam gaddm khefam pdnapdtrancha bibhrati { 

Ndgam IvAgadcha yonvAidia bibhrati nfipa mUrdha^i | ® 

The loose sculpture in the Siddhedvara temple at Haveri answera to such 
a description and is seen to carry the liAga on the yonipaffa with a snake 


' T, A. G. Rao— ElemetOa of Hindu Jfionography, Vol. II, Part I, pp. 66-fi9. 

» Ibid., p. 69. 

* i^xuM/aa^^hatukyan Arohitectwro, Ph LXXXl. 

* R. D. Ranade-— 'iuyatjcMm in Maharaahtra, p. 41. 

,, * See Q. H. Khare's ffrt VUfhal dp* PSndhSrpur (in Marathi), pp. 16-26, M. M. 

of DharmtMatra, Vol. IV, pp. 718-19, «to. 

® Swami Jagadisvarfmandar*^ Cha^ (in Bengali), p. 867, 
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spreading its hood over the Unga. The medieval aculpture of Devi from 
Pglikher£ Well 11, now in the Mathura Museum (No. 882), however, is 
seen supporting a Itnga with the extra pair of bands on the head.^ 

Mention must be made liere of a relevant sculptural panel (Fig. 4) in 

which l^iva and P&rvati both hold the linga. The panel is in the north 
side of the prdkdra > of the Kail£sa. In this panel sitting side by side with 
P&rvati diva carries the linga in the left hand and his right hand is in abhaya 
while Pftrvati touches it with her right hand. According to tha VIra6aivas 
in the d^k^a the guru, hands over the linga to the initiated with hss left hand 
and they claim their preceptor to have received the linga from a person 
no less than diva himself. Further, the recipient of the linga has to be 
very careful as its loss is thought to be equivalent to spiritual death. In 
this connection the allusions made in the paurdi^ic story of Ravapa’s 
reception of the linga and its loss may be considered via-d-via the precepts 
mentioned above. The account states that pleased with the devotion of 
R&vapa, diva was obliged to give him the linga with the proviso that he 
will always carry it and will never put it on the ground. Ravapa’s prowess 
had already proved to be a matter of concern to the gods and with the 
favour shown to him by diva, they were all alarmed and decided to dis¬ 
possess him of the linga which would otherwise make him invincible. How¬ 
ever, Ravapa after receiving the linga proceeded towards his home. After 
going .some distance he felt the necessity of easing himself but the linga was 
to be borne by somebody. In the nick of time Vispu appeared there in 
the guise of a brahmin who was requested to hold the linga which was agreed 
upon. When R&vaoa was busy in the fields, Vi?pu putting the linga down 
on the ground himself vanished. R&va^a returned only to see the linga 
implanted on the ground which would not budge and was doomed. The 
linga enshrined in the famous temple of Vaidyanath or Baijnath (in Bihar), 
known as Mah&deo Ravaged vara, is claimed by the people there to be the 
elusive linga and the story ® mentioned above is related in details. There 
are yet other places in the South associated with this account. Mahal)ali- 
puram is said to have been named after the mighty linga which defeated 
the potency of R&vapa. The linga known as Mah&bale6vara enshrined 
in the famous temple of that name ^ Grokarna is also claimed to be the 
holy linga. The story narrated in relation to the linga, although the same 
as above in essence, is little different. It says: * To fulfil the desire of 
his mother, to worship 100,()()0,()00 lingas Ravapa was wandering in search 
of the lingaa whereupon he was told that worship of the dtma-linga with a 
bilvapatra every day bestows upon the worshipper the benefit of worshipping 
l()0,000,000 linga,a. R&vapa by propitiation obtained the dtma-linga, which 
was worn round the neck of Siva, op the condition that he would always 
carry it and not put it on the ground. On his way home, in the evening he 
wanted to say his prayers but was confronted with the problem of safe 
custody of the linga. At the opportune moment Gane&t appeared on the 
scene in the guise of a cowherd and on R&vapa’s request agreed to carry 
it provided he would take it back from the cowherd on his calling R&vapa 
up to three times. R&vapa hastened towards the river but the cunning 


^ V. S. Agrowala —A Cat. of the Brahmanical Imagta in tho MaUivra Art, p. 68. 

* Although the prdkSra forms a part of the original conception of the KailAsa 
temple, the style and execution of the sculptures point them to a later date than the 
eighth century A.D. 

* J. D. Begler—AJS,!. Rep., Vol. VIII, pp. 143^-45. 

* Oanetteer of the Bombag Preaidme/g, Vol. XV, Part TI, p. 200 f,n. 
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cowherd called after him three times so £»st that B&vai^ could not even 
turn his back. Ganeito then placing the Unga on the ground vanished, 
wherein it was implanted. B&vapa returning to the spot tried with all 
his might to dislodge the li?iga in vain and exclaimed that the Itriga was 
very powerful whereupon it attained the name MahSbalelvara. A sculp¬ 
tured panel in the south side of praJedra of the Kailfisa shows Kavaua trying 
with all his might, with the cheeks swollen and eyes bulging due to holding 
of breath, to enable him to apply full force, to dislodge the Unga that is 
planted on the ground. 

Anyway, from the above-mentioned versions of the account it emerges 
that the Unga was intended to be carried by Ravana on his person, most 
probably an ancient custom practised by a section of the Saivas and 
alluded to in the episode, which is further corroborated by the Vak&faka 
inscriptions referring to the BharaSivas carrying the Unga on their shoulders 
and the Bharat Kala Bhavan sculpture. Throughout the centuries the 
custom was kept alive, as portrayed in the sculptured panels from Aihole 
and Ellora and probably by the earlier Ar&dhya sect which is mentioned 
in the ^ankaravijaya to be finally popularized by Basava among the followers 
of the Lingayat system. 

The purport of the panel with Siva and Parvati holding the Unga per¬ 
haps is to be explained in the light of the above discussions as handing 
over the Unga to the initiated to be carried on the person. In that case 
it is to be connected with the panel on the &ala-&ikhara of the gopuram. 
But at this stage it is still immature to say whether the depiction of the 
panel at such a prominent place, as on the gopuram, has an implication 
or it was just a matter of course that among so many other themes this 
particular theme of ^iva as Lingin also happened to be depicted there. 
Further researches can only throw light on it. 




JAS, I, 1959, 


Plate I 



Fio. 1. &va as LiAgin with Parvatl from Kailasa temple, Ellora. Fio. 2. Siva as Lingin from Kailasa temple, Ellora. 
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THE ERAS IN NEPAL^ 

By R. C. Majumdab 

Two different eras were in use in Nepal, before the current Newari 
Samvat, starting in A.D. 879, came into use. The earlier one was first 
used in an inscription of Manadeva dated in the year 386,^ and was conti¬ 
nuously in use during the reigns of Vasantadeva (428, 435, 454), RSmadeva 
(469), and Ga^adeva (482, 489). Four records issued under the joint 
names of l^ivadeva and Amduvarman bear the dates 517^ 518, 519, and 
520 of the same era.* The last known record in this series is dated 535; 
the name of the king is missing but it bears the name of R&japutra Vikra- 
masena as DiUaka.* 

Next we find a series of inscriptions issued by Ajhduvarman alone 
bearing dates 30, 32, 34, 39, and another which has been doubtfully read 
as 45, the figure for 40 being alone certain.® The reckoning in this era 
was continued by the successors of Axhduvarman such as Jishiiiugupta 
(48, 49, 55, 59), Vishi;;iugupta (64, 65), and Narendradeva, whose earliest 
inscription is dated 69 and the latest in 103.® 

The epoch of these two eras has formed the subject of a keen and 
prolonged controversy among scholars. The older one has been assumed 
to be Vikrama Era, ^ka Era, Gupta Era, or a special era beginning in A.D. 
110 by different scholars,^ The later one is generally referred to the Harsha 
Era, but S. L4vi regarded it as a special era beginning in A.D. 595.® Wc 
may refer to these two eras as No. I and No, II. 

The discovery of a large number of new inscriptions ® in recent years 
has thrown new light on this matter, and it is possible now to arrive at a 
more satisfactory conclusion regarding the epoch of these two eras. 

There is authentic Chinese evidence to the effect that a Chinese; 
embassy, which visited Magadha in A.D. 643, passed through Nepal and 
was received by its king Narendradeva, either on its way to or back from 
Magadha. 10 It is, therefore, certain that Narendradeva occupied the throne 
of Nepal within a year or two of A.D. 643. As noted above, the earliest 
known date of Narendradeva is the year 69 of the Era No. II, and his pre¬ 
decessor was on the throne in the year 65. The epoch of this era must 
therefore fall before A.D, 578, with a margin of error of one or two 
years on either side. For if the Era No. II began at a later date, then 
Vishnugupta, and not Narendradeva, would have been on the throne of 


^ This article is chiefly based on the Nepalese Inscriptions in Gupta Characters by 
Raniero Gnoli (Roma, 1956). This is the latest compilation of N^epalese inscrip¬ 
tions and includes a large number of inscriptions hitherto unpublished. In the follow¬ 
ing footnotes the Roman figure refers to we number of inscriptions in this book. 

2 No. I. 

a No8,Xn-XXXI. 

* No. XL. 

» Nos. XXXV-XXXIX, XLI, XLVIII. 

9 Nos. L, LI, LV, LVI, LXI. LXII. LXV-LXXIII. 

^ For these and other views on this subject, cf. The History and Culture of the 
Indian Peop'U, Vol. HI, p. 83. 

» /6<d., 86-86. 

* These have been published by R. Gnoli. <S^ee f.n. 1. 

aa 8. L6vi: Le Nepedt H, 164. The History and Culture of the Indian People, Vol. 
HI, p. 137, f.n. 1. 
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Nepal in A.D. 643. It is thus definitely proved that the Era No. 11 can* 
not bo regarded either as Harsha Era or a special era beginning in A.D. 
596, 

Ah mentioned above, Bajaputra Vikramasena was the IHUaka of an 
inscription dated in the year 535 of Era No. I. He was also the DiUaka of 
two records ^ dated in 32 and 34 of the Era No. II, but another DHJtaha 
takes his place in a record of the year 39.* Thus the year 536 of the Era 
No. I must closely correspond to the years 32 and 34 of the Era No. 11. 
In other words, there was a difference, roughly speaking, of 6^ years be¬ 
tween the epochs of the Nepalese Eras Nos. I and 11. If we remember 
that the Era No. II must have started near about A.D. 678, i.e. the year 
500 of the Saka Era, the natural presumption arises that the Era No. I 
was really the ^ka Era. 

It must be remembered that the first instance of the use of the Era 
No. I in Nepal is met with nearly four hundred years after it was foimded. 
No era, other than the traditional oaka and Vikrama Eras, was likely to 
have been in use for 400 years unless it was founded by a powerful dynasty 
whose name and fame continued for such a length of time. It is difficult 
to believe that there was such a powerful dynasty in Nepal and yet no 
record or other evidence of its existence before the year 386 has come to 
light. The chances, therefore, are that when the rulers of Nepal began to 
issue records they used a current and well-known era. Now as the era 
started in or not long before A.D. 78 it cannot be either the Vikrama or 
the Gupta Era. The ^aka Era is the only one which suits the circum¬ 
stance and fits in with all the known facts. 

We may, therefore, easily presume that the Nepalese rulers and people 
first used the 6aka Era, and when it completed five hundred years, and 
Ami&uvarman, of a new dynasty, came into power, he signalized his authority 
by dropping the hundredth year of the iSaka Era, so as to make it appear 
like a new era of his own. 

As jmentioned above, the current era in Nepal started in A.D. 879, 
only one year after 800 Saka Era. If we allow for the difference of one year 
as not unlikely to happen on account of the confusion between current and 
expired years, we may suppose that this era was also really the ^aka Era 
with eight hundreds omitted.* It would thus appear that the Saka Era 
has been in continuous use in Nepal, but at the end of its five hundredth, and 
again of the eight hundredth year, the figure for hundreds was dropped, 
and the reckoning w'as commenced again as from year 1, 2, etc. 

Whatever we might think of this hypothesis, it is now definitely proved 
that the era used by Annluvarman and his successors must have begun 
some time before A.D. 580. It cannot be long before that date, for Amdu- 
varman, who must have died between the years 40 and 48 of the era, is 
referred to by Hiuen Tsang, who visited the regions near Nepal in A.D. 
637, as a king recently dead. 

Incidentally, it may be mentioned that the newly discovered inscrip¬ 
tions of Nepal and the determination of the epoch of the Era No. II remove 
the difficulties so far experienced about adjusting the dates of Narendra- 
deva with those of his son Sivadeva and grandson Jayadeva, whose known 
dates were, respectively, 119 and 167. Referred to the Harsha Era, these 
would be equivalent to A.D. 726 and 763, and assuming the use of the 
Tibetan Era of A.D. 596, they would correspond to A.D. 714 and 762. 


» Nos. XXXVII, XXXIX. 

* No. XLI. 

* 8. L6vi actually made this suggestion (Ls Nepal, II, 181-82). 
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In either case there was too long an interval between these dates and A.D. 
643, the known date of Narendradeva. We may now arrange the dates 
of these kings as follows : Narendradeva, whose last known is year 
103 of the Era No. II, must have reigned till about A.D. 680. Sivadeva’s 
known dates 109-126 would correspond to about A.I). 686 to 702, and 
Jayadevh’s date, which is now read as 159, would correspond to A.D. 736. 
This seems to be quite satisfactory. 




Journal of the Aeialic Society. 
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PRACTICAL METHODS FOR CONTROLLING THE WATER 
WEEDS IN FISHERY TANKS* 

By Eva Mitba 

iKTBODUOnOK 

Hutcheson et al. (1936) define weed as ‘a plant out of place It is known 
that overgrowth of aquatic plants is harmful to fish culture in many ways. 
Goor (1960) writes that in fishery tanks there are a number of weeds which 
act as host plants for some diseases and pests of fish. Control of such weeds 
is essential in pisciculture to save the fish crop from their adverse efiFects. 

Control of weeds demands a thorough lurowledge of the life history and 
growth requirements of the plant or plants to be controlled. Robins et al. 
(1962) write that weeds, reproducing by seeds alone, can be controlled by 
preventing seed production. In perennial weeds, not only setting seeds but 
vegetative reproduction as well requires to be eliminated. Surber (1949) 
observed that diversity in reproduction and propagation of submerged aquatic 
plants makes them difficult to control. Most of the coarse weeds are flowering 
plants but vegetative reproduction is also common among these weeds. The 
terminal buds and sections of stems bearing fragments of leaves produce new 
plants. A common method of propagation is through underground stems. 
Surber writes further that submerged weeds established in a pond have to be 
eliminated either by shading them out or by killing them with chemicals. 
Mechanical mowing of weeds gives only temporary results as the bottoms of 
many hatchery ponds usually remain moist enough to preserve fragments 
of stems in a viable condition long after the top soil appears to have dried out. 

In India, water areas of various sizes are used for pisciculture. In most 
of them regular culture of fish is not carried on. Even though there is need 
for increasing the 3 deld of fish, many water areas cannot be used for piscicul- 
tural purposes as these are overgrown with aquatic weeds. With the over¬ 
growth of higher and lower aquatic plants, diseases and pests of fish inhabiting 
such areas also increase. If fish culture is to be carried out in such water 
areas they should first be cleared of the higher aquatic plants and then the 
insects and pests harbouring the water areas should be destroyed guarding 
against poisoning the water for fish culture. 

Extensive work under controlled conditions as well as in the field has 
shown that there can be no universal panacea for killing weeds. Control 
methods have to be based on the species and on the environmental conditions. 
Further, it is necessary to take into consideration the season and the stage of 
development of the weed in order to determine the lethal dose and the best 
manner in which to apply the chemical. It does not however seem logical 
to expect that the same method of weed control will give even approximately 
comparable results on all weeds or under all the various chimtic and soil 
conffitions under which Hie same type of weed may grow. 

0 ocka 3 me (1918) while working on agricultural weeds stated that control 
of weeds is a constant necessity in New Zealand. Of prime importance is the 
intensive study of the species causing damage, both &om the autecological 


_ • Part of the tiiesis submitted for the D.Phil. (Arts) degree of the Calcutta 
University. Published witil th« permission of the C^ief Research OtBcer, Central 
Inland Fisheries Researcii Station, Barraolqiore. 
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and the syneoological aspects; knowledge of its habitats, relation to soil and 
climate, method of dissemination, special plant and animal enemies, power of 
variability and actual distribution is necessary before work on weed control is 
taken up. 

The use of chemicals for controlling weeds gained some importance during 
the last decade of the nineteenth century and the early part of the twentieth. 
A chemical suitable for killing weeds on large area must be inexpensive and 
easily applicable. It should be specifically poisonous to the weeds 4)ut should 
not render the soil sterile or unfit for the groAvth of crops for a^ong time. 
Audus (1953) states that environmental conditions such as the weather, nature 
of the soil, etc., affect the response of weeds and crops to herbicides. There 
is also some indication that different species respond to temperature differ¬ 
ently, but no systematic work has been done on this point. Weaver and 
Kose (1946) claimed to have activated 2, 4-D compounds and MCPA in the 
laboratory by using ultra-violet light. Soil contains both growth inhibiting 
as well as growth promoting substances whose effects depend on their relative 
concentrations. Bartsch (1954) states that methodology of weed control 
varies with the nature of the problem, the geographic area, the existence of 
restrictive legislation, the equipment at hand and the knowledge and ex¬ 
perience of those doing the work. 

In the tropical countries it is very laborious to check the growth of the 
vegetation in large areas. Before any decision is taken to control the weeds 
of a chocked up water area, it is necessary to carry out basic ecological studies 
on plants and animals in the particular aquatic environment. The most 
important for each species of aquatic plants are the variations in reproductive 
stages during different seasons of the year. Knowledge of this single fact 
alone enables the selection of the proper method. The problem of controlling 
excessive weed growth was restricted, till lately, to land weeds. Recently, 
however, the problem of controlling aquatic weeds has become very important 
both from the point of health of people and of the development of fisheries. 
There are many chemicals which can be used as aquatic herbicides. But 
most of these are poisonous and harmful to all lives present in the aquatic 
environment. It would not be advisable to use such herbicides in fishery 
ponds or reservoirs where fish and fish food organisms are the most important 
items requiring protection. Intensive work on the problem of aquatic weed 
control has to be carried out before some safe, cheap and easy method which 
can be used widely is discovered. 

Recent Work on the Problem 

In some of the Asiatic countries, aquatic weed control has been taken 
up during recent years and the results obtained have been published also. 
Vaas (1961) worked on the biology and ecology of the plant Eichhomia 
crassipes, notably on features important from the point of damage and 
eradication. In experiments conducted to test the harmful effects of 2, 4-D 
on fish and freshwater biota in Indonesia, it was observed that it does not 
have any such effect at the concentrations used for weed control. Another 
(Anonymous, 1955), working with superphosphate on land plants, states that 
it is suitable for application to all crops. Cereal crops like rice, wheat and 
barley give additional yields when it is applied along with nitrogenous 
fertilizers. 

The control of algae with copper sulphate is well known and has been 
used for many years. Sodium arsenite for long was recommended for control 
of submerged aquatic plants as it is very effective for killing aquatic vege- 
fiation but the chemical is very poisonous and its use has already b^n 
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restricted. In India fishery waters are also used by Uie public very freely and 
so it is most essential that non-poisonous chemicals should be used. Some 
new chemicals are at {nesent being tested and others will probably be found 
in the future for adaptation to this type of control work. 

Goor (1950) investigated the possibility of chemical weed control in 
field ei^riments with weeds and the principal food crops. He recommended 
chemical weed control in the rice growing areas where there is a shortage of 
labour and susceptible weeds predominate. 

Longtin (1955) states that large areas of unexplored knowledge concerning 
the basic ecological relationships between plants and animals in the aquatic 
environment and the effects of plant control on the total environmental com¬ 
plex still remain to be worked out. Decisions have to be based on the limited 
facts known and attempts are made to keep the errors on the conservative 
side. He further states that aquatic plant control involves three separate 
and distinct phases, viz. (1) Control of submerged plants, (2) Control of emergent 
plants, and (3) Control of algae. 

Jacobson (1956) in the North Central Weed Control Conference states 
that when weed control work is taken up, first of all, identification of plants 
is an important necessity. Before closing his speech he quoted frx>m the 
Extension Circular of the College of Agriculture (1936, revised in 1940) con¬ 
sidered to be the weed control bible for a number of years; ‘ No matter how 

well conceived and elaborately stated our regulatory measures, they cannot 
be fully and effectively considered unless public sentiment is in thorough accord 
with their application and enforcement.’ 

When work on the problem of weed control was taken up by our depart¬ 
ment it was very difficult to procure weed infested tanks in the neighbourhood 
of Calcutta as the water of the tanks was being used by the neighbouring 
residents who were afraid of the poisonous effects of chemicals. The tanks 
could be procured for the experiments only after full assurances to the public 
about the safety of lives. 

Some of the methods tried for eradication of unwanted vegetation of 
higher aquatic plants in fishery tanks without adversely affecting the fish 
file or the fish food or the environment are elaborated in this article. 

Experiments carried out under Laboratory Conditions and 

ALSO in the Field 

In order to minimize, as far as possible, the reappearance of the unwanted 
vegetation, the following laboratory and field experiments were carried out. 

I. By Use of Poisonous Chemical 

The physico-chemical nature of water plays a very important role in 
tackling the problem of destruction, eradication, removal or control of aquatic 
vegetation in an open water reservoir meant for fish culture. In tackling 
such a problem interaction of the active constituent of the added chemical 
on any constituent of the medium of fish life, and also its inactivation due to 
low temperature, high turbidity and olher allied factors are all to be taken 
into oar^l consideration. Consequently no generalization is possible with 
regard to the use of chemical for destroying the water plants in a particular 
type of water area. Effect of a chemical may not be the same in different 
tanks with different physico-chemical compositions of water. The effect 
of a chemical on v^etation also varies with diffnent types of weeds. 
Banerjea and Mitra (1064) have shown that an easily available chemical like 
copper sulphate can be used for oontroUii:^ a conunon, rooted and ^tirely 
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sabmerged, bottom aquatic weed Ottdia dUamoides. This grows abundantly 
in alkaline waters of Orissa. It was found that this aquatic weed could be 
destroyed by 10 p.p.m. of copper sulphate when the quality of the water in 
the tank is slightly modified by lowering the pH. to a slightly acidic condition. 
The method, however, will have limit^ applicability as the dose of copper 
sulphate (10 p.p.m.) is rather high and under slightly acidic condition this 
will evidently be very toxic to fish and other organisms serving as food of 
fishes. An attempt has, therefore, been made to maintain the watery medium 
of the tank non-lethal to fish life by adding the chemical in instalments so 
that the Cu'*"'' ion concentration of the medium may not reach the lethal level 
at any particular time. 

Experiments in cement cisterns were conducted with a view to finding 
out the ways and means of eradicating or at least controlling the annual, 
rooted, submerged and floating vegetation HydriUa verticiMata Fresl., one 
of the most common weeds in the alkaline waters of Orissa. The chemicals 
used were commercial grade sulphuric acid (80% purity and sp. gr. 1*7) and 
commercial copper sulphate (about 98% purity). 


Experiment and results 

The experiments were conducted in two series. In the first series of experi¬ 
ments the optimal dose of copper sulphate was determined for destroying the 
weed under slightly acidic condition. The effect of maintaining a moderately 
acidic environment on these plants was also studied. 

The weed, HydriUa verticiUata, collected from a fish nursery pond 
(Cuttack), was planted in five cement cisterns having approximate internal 
dimensions 6' X 3' X 3' and provided with a substratum of pond mud about 
6" deep. The mud had been dried, powdered and mixed uniformly so as to 
ensure identical bottom soil conditions in all cisterns. Water level in each was 
maintained at about 2 feet. After a few weeks all five cisterns got choked with 
a luxuriant growth of weeds. 

Cistern (1) was kept as a control (no treatment), cisterns (2), (3) and (4) 
were treated with commercial copper sulphate at doses 2 p.p.m., 6 p.p.m., 
and 10 p.p.m. respectively after lowering the pH of each to 6-0 by treatment 
with commercial sulphuric acid. The pH of cistern (5) was lowered to 5*0 
and maintained between 5*0 and 6*0 by daily application of acid and no copper 
sulphate was used here. Daily observations were recorded on the condition 
of the plants. Physico-chemical analyses of water of all five cisterns were 
also done at regular intervals. The results are summarized in Table I. 

From Table I it is seen that even after lowering the pH to 6*0 a dose of 
copper sulphate as high as 10 p.p.m. is required for complete destruction 
of plants. Plants first lost their natural colour, became soft in texture and 
in about 15 days they sank to the bottom partially decomposed. Complete 
destruction was obtained after 28 days. The maximum decomposition period 
was associated with very low dissolved oxygen, comparatively lower pH and the 
colour of the water turned brownish.* Twenty-eight days after the beginning 
of the experiment, the water started clearing but some decaying odour per¬ 
sisted even up to the 39th day and the water assumed its normal clear, odour¬ 
less condition in 47 days. jESx>m the 39th day zooplankton, such as rotifers 
and cladocera and phytoplankton such as species of dosterium^ and OscUlatoria 
made their appearance; slight increase in essential nutrients like nitrate and 


* Unpublished chemical data supplied by Mr. 8. M. Banerjea, Hesearoh Officer 
(Chemistry), Central Inland Fisheries Research Sub-Station, Cuttack. 
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phosphate was also observed. Thus, while the fish food showed no adverse 
effects and thrived normally, weed was totally eliminated when the highest 
dose of copper sulphate (10 p.p.m.) under slightly acidic condition was applied. 
Plants of cistern (6) in which the pH of the water was maintained between 
5-0 and 6*0 by the daily application of commercial sulphuric acid showed 
no detrimental effects. 

In the second series of experiments, comparative study was made on 
the effect of adding this optimal dose of 10 p.p.m. of copper sulphate in 
different ways. • 

A dense and healthy growth of HydriUa verticiUata was obtained in five 
cement cisterns and the chemical was applied in the following manner: 

Cistem 1—Control. 

Cistern 2—10 p.p.m. of copper sulphate all at once without lowering 
the pH. 

Cistem 3—10 p.p.m. of copper sulphate all at once after lowering 
the pH of the water. 

Cistem 4—10 p.p.m. of copper sulphate added serially at 2 p.p.m. 

for 6 alternate days, the pH being adjusted to 6-0 for 
each application. 

Cistem 5—10 p.p.m. of copper sulphate added serially at 1 p.p.m. 

for 10 consecutive days, pH being adjusted to 6 0 for 
each application. 

To study the effect of different doses on fish, three specimens of Labeo rohita 
70 to 90 mm. long were introduced into each cistem. They were kept in cages, 
about one cubic foot each, made of nets in order that their condition could 
be observed easily. Perio^cal observations were carried out on the nature of 
plants, condition of fish and composition of the plankton population in water. 
Physico-chemical composition and the Cu++ ion concentration of water 
were also estimated at regular intervals.* 

Observations on plants 

It is observed that on application of 10 p.p.m. of copper sulphate without 
any prior acid treatment 50% of the plants die in 28 days. But the surviving 
plants revive and regain their healthy growth. In treatment 2 (10 p.p.m. 
of copper sulphate after lowering the ^)H to 6*0), the plants were found to 
bo completely destroyed and decomposed within about 28 days, no sign of 
survival being observed in next three weeks. Among the serial treatments, 
a dose of 2 p.p.m. of copper sulphate for five alternate days seems to be more 
effective than 1 p.p.m. of copper sulphate for 10 consecutive days. In the 
former, 95% of plants were completely killed and decomposed in 28 days 
and the surviving plants later regained healthy condition. 

Observations on planJcton 

Ten litres of water firom each cistem were strained through a bolting 
silk net and plankton was examined qualitatively. Before treatment with 
chemicals, very little plankton was noticed in each cistern. From two to 
three days after treatment, the plankton population in all the treated cisterns 
was completely eliminated. The effect, however, was not permanent. After 
about two weeks few phytoplankton, such as Navicida sp., Evglena sp., made 


* Unpublished chemical data supplied by Mr. S. M. Banerjea, Besearoh Officer 
(Chemistry), Central Inlaad Fisheries Besearoh Sub-Station, Cuttack. 
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their appearance. After about 7 weeks phytoplankton was found in sufficient 
quantity in all the cisterns. 

Ohaervaiions on the quality of water 

Results of physico-chemical examination are summarized in Table II. 
As the experiment was conducted in the summer months of May-June» 
water temperature was high and ranged &om 30*’-33‘’C. Turbidity was 
below 10 p.p.m. in all the cisterns and has been noted as clear. Lowering of 
pH by acid treatment was only temporary and it was generally observed that 
there was a rise of about 1 unit in pH in the first 24 hours after acid treatment; 
subsequent rate of rise was, however, slower. The lowest dissolved oxygen 
content recorded was 0*76 p.p.m. in cistern (6) and in all the treated cisterns 
there was a period of low ^solved oxygen (1-2 p.p.m.) for about two weeks. 
At the period of maximum decomposition, the water turned slightly brownish 
with a faint smell of decomposed organic matter which lasted for about a week. 

Observations on, Cw^'^ ion concentration in water 

Systematic examination of the ion concentration was made to 

study the removal of the Cu'^+ ions from the aquatic phase. It will be seen 
from Table III that the rate of removal of Cu+'*' ion from water, either 
in the alkaline or in the acidic condition, is directly proportional to the 
Cu'*'^ ion concentration of the medium. Both the cisterns (2) and (3), 
treated with 10 p.p.m. of copper sulphate, nearly 70% of the Cu''"'* is 
removed in 24 hours either by precipitation or by adsorption while in cisterns 
(4) and (6) treated with 2 p.p.m. and 1 p.p.m. the removal after 24 hours is 
60% and 36% respectively. It may be noted, however, that whether added 
all at once or in serial doses, the copper ion concentration in all the treated waters 
after 10 days is practically similar and ranges between 0*78 and 0-98 p.p.m. 
After this Cu++ ion is removed very slowly and the water is practically 
ft'ee from soluble copper only after about two weeks. 


Observations on fish 

The fish Labeo rohita were obtained from Kila fish farm, Cuttack, and kept 
in aquaria for 48 hours before they were introduced in the cages placed in the 
cisterns. Lowering of pH by acid did not appear to have any detrimental 
effect on fish since no sign of distress or restlessness was noticed. But imme¬ 
diately after the addition of copper sulphate, fish in all the treated cisterns 
became very restless and tried to jump out of the cages. In cistern (3) treated 
with acid and 10 p.p.m. of copper sulphate, their restlessness increased very 
much and after some time their movements became erratic and all the fish 
died in 4 hours’ time. The dead fish were replaced by a fresh set of three but 
these also died after 8 hours. The copper ion concentration fell below the 

the experiment. In cistern (2) where 10 p.p.m. oi copper snljihate was aAAeA 
all at once without acid treatment and in cisterns (4) and (6) wlwre 10 p.p.m. 
of copper sulphate was added serially after treatment with acid, fish slowly 
recovered from their state of disequilibrium and continued to remam alive. 
One Gab each in dstema (4) and (5), however, died and was replaced dnrmg 
the course of the experiment (Table IV), 
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Showing Cu ion concentrations in differently-treated cisterns {Experiment No, 2) 
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Showing conditions offish in differently-treated cisterns {Experiment No. 2) 
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suggest that the efficacy of a chemical weed killer depends to great extent 
on the chemistry and physics of the medium and the nature and type of 
the weed and the purpose for which it is used. If these factors are taken 
into consideration, each chemical weed killer, whether simple or complex 
in structure, wiU find its use in the field as a weedicide. For killing terres¬ 
trial and amphibious aquatic weeds the chemical is brought directly in 
contact with the plant body by spraying it on the exposed parts; for sub¬ 
merged weeds, however, water is the first recipient of the chemical and it is 
transmitted later to the plant body. Hence, for the treatment submerged 
weeds, the chemistry and physics of water to be treated need social exami¬ 
nation and consideration. O’Donell (1945) and Surber (1943) have used copjwr 
sulphate for controlling submerged algal weeds and have pointed out that 
the drawback of the chemical lies in being removed as copper hydroxide by 
alkaline waters. Preliminary observations by Banerjea and Mitra (1954) 
suggest that this difficulty may be overcome by reducing the pH of the water 
by acid treatment and the weed Ottelia aliamoides can economically be con¬ 
trolled with copper sulphate and commercial sulphuric acid. This method 
is useful only in cases like the preparation of nursery ponds or reclamation of 
weed-infested abandoned water areas where death of fish is no consideration. 
While the present experiments on Hydrilla verticillata confirm the previous 
observations, they are significant in pointing to the fact that the death of 
fish can be prevented by adding the dose of copper sulphate (10 p.p.m.), not 
all at once, but serially, so that the copper ion concentration in the aquatic 
phase is kept below the lethal limit. Ctf the two serial doses one at 2 p.p.m. 
for five alternate days find the other at 1 p.p.m. for ten consecutive days, the 
former is comparatively better as it kills about 95% of the weeds in 28 days. 
Its efficacy, however, is slightly less when compared with the all at once doses 
since the surviving weeds (5%) regain normality later and have to be removed 
manually. Further, the success of a chemical weed killer depends to a great 
extent on the thorough and uniform distribution of the chemical on the watery 
medium in which fish life thrives. 

Even after a fairly successful chemical treatment of aquatic weeds, a 
very minor fraction of the plants with vegetative reproductive organs or stages 
are left over the muddy bottom and these are difficult to eradicate. If these 
are not removed in time, the propagative bodies may slowly regain their 
original healthy condition and establish themselves in the water mass in a 
short time. It is, therefore, always expedient that mechanical means may 
be adopted for the removal of the remaining dead plants. With serial doses, 
the Cu''"^ ion concentration of water was maintained below 2 p.p.m. and 
though the medium was kept slightly acidic (pH 6'0-7'0) for a number of 
days by acid treatments this dose was never lethal to fish. The low dissolved 
oxygen content maintained for a number of days during the decomposition 
of the organic matter of the plant bodies may be regarded as adverse to the 
health of fish but is not lethal; even the synergetic action of this low dissolved 
oxygen and the toxicity of 2 p.p.m. of copper sulphate did not prove lethal 
to &h life. One fish, however, died in each of cisterns (4) and (5). This was 
probably due to its inherent low power of resistance. That copper sulphate 
of the proper dosage had no cumulative effect in killing fishes was shown by 
the fact that the fish, kept under observation in earthenware tubs for about 
five weeks after the experiment, lived quite normally though they looked 
unhealthy as a result of being confined to a limited space probably with 
inadequate supply of food. 

It is thus observed that application of copper sulphate after loweriiig 
the pH kills both Ottelia alisnwides and Hydrilla verUdUata when they are 
growing as annual vegetation. 
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2. Ponds in Bengal have submerged, perennial, rooted vegetation grow¬ 
ing for years. Sudi ponds have fish in them but it is very d^cult for the 
fish farmer to catch and market these fish as the heavy growth of vege¬ 
tation obstructs the fishing net and also frequently allows the fish to hide 
themselves in the deeper parts of the ponds. It is essential to clear such 
ponds of the vegetation without regard to the life of the fish source as fish 
can be replanted later. Surber (1949) is of opinion that copper sulphate is 
cheap and can be used extensively wWe the water is hard. He has shown 
that 1 p.p.m. of copper sulphate controls Chara and floating algae which some¬ 
times cover the sui^ace of hatchery ponds. So copper sulphate, the easily 
available and inespensive chemical, was employed in an effort to clear a tank 
infested with submerged, rooted, perennial vegetation. The duration of growth 
of plants, which is a very important factor in weed control, was taken carefully 
into consideration. 


Presence of vegetation in the pond 

Two ponds inside the compoimd of the National Library (formerly. 
Viceregal Palace), Calcutta, situated side by side were used for investigation. 
In both tanks HydriUa verticiUata and Chara zeylanica were found to grow 
in abundance and in close association for many years. It was also gathered 
that the tanks are cleaned by manual labour once every year. Occasionally 
1 ft. depth of the bottom soil was desilted; in spite of this the growth of the 
aquatic vegetation was not checked. This expensive mechanical cleaning 
was carried on for many years in vain and was discontinued about the year 
1942. In 1954 when the Central Inland Fisheries Research Station took over 
the tanks for fish cultiure, it was immediately realized that the problem of 
congestion of tanks should be tackled before any experiments on fish culture 
could be undertaken. 

The water expanse at that time measured was 320'X 65'x 6' (length 
X breadth x depth) and the water level of the tank was maintained through 
a feeding inlet pipe bringing in the Ganges water. From the middle of 
January, the inlet pipe and the coimection with the adjoining tank were 
closed. The volume of water was reduced in order to use the chemicals 
economically in course of experiments on the chemical control of submerged 
perennial aquatic vegetation. 


Experiments and results 

In March, 1955, the depth of water was reduced to about 3^ ft. and the 
surface area to approximately 90 sq. ft. The vegetation in the water was so 
thick and crowded that it was difficult even to see the water. The tank was 
treated with copper sulphate after lowering the pH. 

The first treatment was on 18-3-55. The abundant vegetation renders 
it very difficult to lower the pH particularly on hot days when the pH of 
water rises rapidly in the early morning hours. So, in the evening between 
4-0 and 5-30 p.m. 4 lb. of commercial sulphuric acid was added to the tank 
and the pH of the water was lowered fiom 9*6 to 7*4. Copper sulphate was 
now added at 10 p.p.m. The pH of the water remained low only for a few 
hours, as, after about 10 hours, it rose to 9*6. The second treatment was 
on the l^h day (30-3-65) after the first treatment. After the application 
of 5 lb. of commercial sulphuric acid, the pH was lowered fix)m 9*6 to 6'8 
when 10 p.p.m. of copper sulphate was added. Alter about 3 hours the pH 
I’ose to 9*8. The third treatment was done on 13-7-66, 106 days after the 
second treatment. After the application of 4 lb. of commercial sulphuric 
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acid the pH was lowered from 8*8 to 6*2; 10 p.p.m. of copper sulphate was 
then added. 

Observation on plants 

From the fourth day after the first treatment, roots of both species 
showed signs of decay. On the 11th day some of the Chora plants showed 
complete decomposition of some parts but plants composing the larger bulk 
of the vegetation showed only faded leaves. Among HydriUa plants, those 
reaching the surface layer of water showed signs of decay while <fthers with 
strong roots showed only faded leaves. ♦ 

Two days after the second treatment (15th day from the first treatment) 
roots of all the Ohara and HydriMa plants showed signs of decay. On the 
30th day, 95% of the total vegetation decayed giving blackish colour and 
decaying smell to the water. The non-decayed but decomposed vegetation 
(6%) which was still floating was removed manually. When the vegetation 
was taken out, the whole of the bottom mud was searched for rooted stumps 
of the vegetation and none was found. After 24 days from the second treat¬ 
ment, small healthy green twigs of Ohara zeylanka appeared at the bottom 
of the tank. These were allowed to grow. Water was treated for the third 
time on the 106th day from the second treatment. Ten days after the third 
treatment, hand rakes were drawn at the bottom and it was observed that 
the scattered vegetative parts of Ohara were black in colour and decomposing. 
HydriUa plants were nowhere to be found. 

For almost five months the depth of water was kept low and the vegetation 
on the previously submerged areas of the sloping sides was exposed to strong 
sun. The plants completely dried up after about three months. The sides were 
now raked so that the underground parts of this dried vegetation, if alive 
and left over, would be exposed to the sun. The low volume of water helped 
the penetration of sunlight up to the bottom soil and thereby allowed the 
water to lose the unwanted gases and other chemical elements caused by the 
decaying plants. When the inlet pipe was opened on 29-7-55, the vegetation 
present within the tank had been killed and decomposed by treatment with 
copper sulphate and plants on the marginal area were completely dried and 
mixed with the dry soil. 

Observation on fish 

The tank was full of Barbus sp. Twenty per cent of the fish died within 5 to 
6 hours of the first application of copper sulphate and the rest showed some rest¬ 
lessness for a few hours though they became quite normal later. From 6-4-66, 
when the water began emitting bad odour from the decayed plants, the fish 
again showed restless behaviour and started dying. Only 10% of the fish 
survived by the 30th day, when the half-decomposed vegetation was manually 
removed from the pond. Thus 90% of the Barbus sp. were destroyed by the 
action of copper sulphate as well as by the depletion of oxygen caused by the 
decomposed vegetation. The inlet pipe of the pond was opened on 29-7-65, 
17 days after the third treatment. 27-8-65, a stock of major carp finger- 
lings, rohu, catla and mrigal approximately 2,500 in number, was liberated. 
Catla is known to be the fastest-growing fish among the major carps. From 
the growth of fish it can be stated that the application of copper sulphate 
did not affect the culture and growth of these major carps adversely. The 
growth of fish is tabulated in Table V. 

Here also catla has shown the maximum growth. Average length 305*14 
mm., average weight 516*64 gm. in a period of 8^ months. ]^hu has shown 
good growth, that is, average length 188*83 mm. and average weight 115*33 gm. 
Mrigal also showed good gro^h, that is, average length 231*2 mm. and 
average weight 169*06 gm. 
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Tabus V 

Qrowih of fish in a tank after treatment wUh copper eulpJrate 


Tjrp«s of fish 

When liberated | 

After 81 months 

Growth in 81 months 

Average 

length 

Average 

weight 

Average 

length 

Average 

weight 

Average 

length 

Average 

weight 

1 

2 

3 

4 

5 

6 

7 


mm. 

gm. 

mm. 

gm. 

mm. 

gm. 

Catla catla 

30*9 

0*31 

336*04 

616*95 

305*14 

516*64 

Labeo rohita 

30*02 

0*29 

218*85 

116*62 

188*83 

115*33 

Cirrhina 

mrigala 

29*8 

0*24 

261*0 

169*3 

231*2 

169*06 


Observation on water quality 

The jjH of water was lowered from 9-8 to 7*6 on 18-3*55 and 10 p.p.m. 
of copper sulphate was added. After about 10 hours, the pH was again 
9*2. On the 8th day after treatment, the dissolved oxygen was lowest, that 
is, only 6*0 p.p.m. When the plants were decomposing the water had a 
blackish colour with a decaying odour. 

For the first two treatments, the pH was lowered before the application 
of copper sulphate but the water could not be kept acidic for long; hence the 
copper precipitated as the water became alkaline and hence the plants could 
not absorb the copper as long as it was present in solution in the water. Only 
a small portion of the copper sulphate added to the water was absorbed by 
the vegetation. It has almady been shown ^Table II) that after lowering 
the pH and adding 10 p.p.m. of copper sulphate the pH of the water 
continued to be low for about two weeks and some of the Cu'^''' ions 
remained in solution during the period. The CU++ ion content during this 
period changed from 8*8 to 0*78 p.p.m. 

Discussion 

The results of experiments described indicate that aquatic plants are 
affected by copper sulphate in two ways. First, the Cu"*"^ ion absorbed 
by the floating vegetative parts travel down to roots and the decay starts 
from the roots and thus the absorption of nutrient elements by the roots is 
checked to some extent. 

When copper sulphate was added to water after lowering the pH it 
remains in solution as long as the pH of the water is low. In this state, the 
leaves and other vegetative parts of the plants can absorb the Cu’^’^ ion 
present in solution in water. After some days the leaves lose their natural 
green colour and turn yellow. By the absorption of copper sulphate, chloro¬ 
phyll a Qnd chlorophyll h are destroyed and photosynthesis of the plants is 
completely stopped. Later the decay of the roots checks the absorption 
of nutrient elements and together with the destruction of chlorophyll a and 
chlorophyll h present in the foliage cells, decomposition of the plants rraults. 

Chemioals should not be applied during rains as the concentration of 
the acid as well as of ihe copper sulphate a^ed to the tank water will then 
be reduced. 









































Table VI 

Laboratory experimenta: obaerwUiona on plants treated iirith auperphoaphate 
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VaUisneria plants floating with half-decay- 
ed leaves. The water dark in colour and 
with a bad odour. 
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II. By Means of Febtilizsr 

3. It is often observed that fish nursery tanks have an abundance of 
rooted, submerged vegetation in them. Before the spawning season, fish 
farmers have to clean these tanks by manual labour, which is often expensive. 
So laboratory and field experiments were carried out with some chemical, 
such as supei^hosphate (double and commercial) which is usually used as 
fertilizer for fish ponds, to find out if the vegetation in these t anly could be 
destroyed without killing the fish population present in the tank, whether 
by this method the recurring expenditure of the fish farmers could Be avoided. 

Rooted aquatic plants often benefit from fertilization with phosphorus. 
Breest (1921, 1925), Walter (1924, 1925, 1926, 1934) and Nees (1946) worked 
with superphosphate as fertilizer but none used the chemical for controlling 
vegetation. After many years of experimentation, Walter (1926) decided 
that about 17 kilograms per hectare of phosphorus (applied as superphos¬ 
phate) was an optimum dose. In a variety of ponds he was unable to increas(‘ 
his yields further by application of higher doses. 

Laboratory experiments on the use of commercial superphosphate were 
carried out on plants growing for three or four months in earthenware tubs. 
When used alone, it acts as a fertilizer for HydriUa verticillcda up to 150 p.p.m. 
Plants treated with 150 p.p.m. of superphosphate are found to have healthier 
vegetative parts, bigger leaves and are more vigorous. But when the water 
in which HydriUa plants are thriving is treated with 500 p.p.m. of superphos¬ 
phate, instead of acting as a fertilizer it acts as a weed kiUer. The dosages 
between 150 and 500 p.p.m. do not kill HydriUa completely but some damage 
is caused to the plants. Treatment with 500 p.p.m. of superphosphate was 
repeated thrice each with similar results (Table VI). Later the experiment 
was carried out under natural conditions in a pond with success. 

From the experiments it is observed that from the 5th and 6th days 
after treatment, the foliage leaves lose their green colour and become reddish 
yellow. From the 8th to 9th day the roots of HydriUa verticiUata and 
VaUisneria spiralis become loose. After 15th day all the plants are uprooted. 
In 24 days all the HydriUa verticiUata plants are completely dissolved in water 
and VaUisneria spiralis float in a half-decayed condition. 

As stated by Breest (1921), phosphate is absorbed by the soil and from 
this soil by the plants. Plant physiologists have ahcady stated that excess 
of phosphate affects the nitrogen cycle of the plant metabolism. Hen^e 
excess of phosphate resulted first in the decay of the roots and later of other 
vegetative parts. When plants decay completely, the oxygen content of 
the water also becomes very low; in such an environment fish cannot exist. 
When the chemical is applied, the fish do not seem to be affected adversely. 
They are affected only when there is depletion of oxygen. The death of 
fish is thus not due to the direct effect of the chemical on them, but is rather 
the indirect result of decaying and decomposed plants which reduce the 
oxygen content of the water below the op timum needs of fish. 

Condition of the water before and few days after treatment: 


pH 

Dissolved oxygen 
Alkalinity 


Before trealment 12th day after treatment 


7-8 

2*6 p.p.m. 
250 p.p.m. 


6*6 

nil 

150 p.p.m. 
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4 . Field experiment .—pond measuring 96 ft. x 72 ft. with an average 
depth of about 5 ft. 6 inches at Kadamtalla, about six miles away fix>m Howrah 
Station, was chosen for experiments. The pond belonged to a member of 
the fish seed syndicate and was used for the liberation of the fish spawn during 
the spawning season. As rooted, submerged vegetation {HydriUa verticUlata) 
grow^ very vigorously in this tank and chokes it up very quickly, the fish 
farmer has to clean the tank and get it ready for the liberation of spawn each 
season. 

When the tank was taken over by our Department, it was feimd choked 
up with HydriUa verticiUata. The following species of fish were also present 
in sufficient quantity; 


Labeo rohita 
Caila catla 
Cirrhina mrigala 
Labeo calbasu 
Cirrhina reha 
Barbus sp. 


162-332 mm. 
200-360 mm. 
150-230 mm. 
150-223 mm. 
100-172 mm. 
75-103 mm. 


Among the whole stock 50% were Labeo rohita, C. catla, C. mrigala and 
L. ealbaeu and the other 60% were C. reba and Barbus sp. Due, obviously, 
to the excess of vegetation the major carps were poor in health and quality. 

The tank was treated with 600 p.p.m. of double, commercial superphos¬ 
phate between 11-0 a.m. and 2-30 p.m. On the 6 th day the plants emitted 
decaying odour at the underground roots only, some of which had a black 
(joloration also. By the 10 th day 60% of the underground roots decayed 
and the rest were in a decaying state. The bottom soil also had a deca 3 dng 
(kIout. On the 18th day 99% of the rooted vegetation were uprooted though 
the remaining plants were still very loosely rooted in the soil. 

After treatment none of the fish showed any sign of abnormality and 
all of them survived. During the period of the experiment the chemical 
condition of the tank water was as the following: 


Date 

1 

pH 

D.O., 

p.p.m. 

Alkalinity, 

p.p.m. 

Before treatment 

Phosphate, 

p.p.m. 

Oxygon con¬ 
sumed, p.p.m. 

3-3-56 

81 

4.4 

140 

After treatment 

01 

20 


5-3-66 

81 

4-3 

160 

95 

12-3-66 

8-0 

1-4 


97 

16-3.66 

80 

1-9 

j 

170 

19-3-66 

7-8 

30 



21-3-66 

8-0 

3-4 


150 

28-3-66 

8-0 

6-2 


100 

12-4-66 

8-2 

4-8 


120 

25-4-66 





Surface 

8-3 

3-6 


120 

Bottom 

81 

, 
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If the uprooted plants had been allowed to decay within the n^ter^ 
oxygen would have b^n depleted and led to the death of the Gab populaifon. 
To avoid fish mortality, on the 18th day when the plants were all uprooted, 
the vegetation was taken out of the pond by dragging a thick rope through 
the surface layer of the water. The 1% vegetation that was still loosely 
rooted in the soil was pulled out and thrown away. Thus the water was 
almost completely cleared of all the vegetation. The bottom soil had a 
decaying odour and the water had a slight deca 3 ring smell too, bijt the fish 
were still present in a healthy state. After a week, the tank w^ replete 
with zooplankton and a little ph 3 doplankton. 

The growth of vegetation can be checked by other methods, namely, 
use of manual labour, mechanical means such as using common implements 
as rakes, drying the tanks and biological means. The results of different 
methods of experiments are as follows. 

ni. Othbb Methods 

6 . By means of manual labour. — b. tank measuring 362' X 110' with 
an average depth of 5 ft. was used for this experiment. It contained HydriUa 
vertidUata in abundance near the marginal area up to about 3 to 4 ft. depth 
of water. The growth of the vegetation was so thick that netting of the tank 
was almost impossible. Four labourers were employed for three consecutive 
days, that is about 6 to 7 hours per day, and the marginal area up to about 
3 ft. depth of water was cleared of the vegetation. Hydrobiological obser¬ 
vations were taken each week and a watch was kept on the marginal area 
and plants noticed near the sides were picked up and thrown away. For 
three to four months after cleaning, the growth of new plants were very vigorous 
and they had to be constantly taken out and removed. Thus, by repeated 
cleaning, growth of new plants was reduced. Once a month, the sides of the 
pond were cleaned and thereby the growth of HydriUa vertidUata was con¬ 
trolled. Such constant watch for about six months gradually suppressed the 
growth of the underground vegetative parts and further development of 
plants was reduced to the minimum. Gleaning up of ponds by manual labour 
is successful only where labour is cheap and easily available on the spot. The 
operation will have to be repeated for a very long period, too. Lack of atten¬ 
tion and delay in timely action prolong the operation and the cleaning work 
becomes more difficult. 

6 . By mechanical mmns .—^In India hand rakes are very commonly 
used, but they are not found to be very helpful in controlling the weeds. As 
the rakes are drawn, portions of the rooted vegetation get torn. Thus none 
of the underground vegetative parts can be eradicate. If they are not 
disturbed for about a month, the tank is covered with dense vegetation as 
before. From actual field experiments it has been found that uprooting, 
and picking the plants by manual labour, is much better and quicker than 
the use of the rakes or other implemmts. In India this operation, known 
as * Pankoddhar * consisting of lifting of mud and netting and other manual 
operations in proper season, is practised in villages firom time immemoriai 
with desirable results. 

7. By means of drying the tanks entirely or in parts or desUting .—Drying 
is possible only whh small ponds or where the volume of the water can be 
controlled very easily. Experiment was done in a pond containing water 
in an area of length 320 ft., average width 66 ft., average depth 6 ft., 
and it was maintained by inlet pipes. These pipes were kept olosM aud the 
volume of the water graduaUy got reduced due to evaporatioii. pond 
was full of HydriUa verHdUata and Chora zeykmiea. Mbsx keeping the uilet 
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pipo» closed &r «boqt two Bicnrtlis the rolwm d the water was of length 2D iib.> 
avenge width ft. and avenge d^tth Si &>, When the volume of 
the water was reduced, the marginal area previously under water was e^qNxnd 
tothesnnalongwithallthevegetationonit. Theareawaseiqnsedtothebri|^t 
sun for about four to five months andas aresultallthehTydnltoand OAuraplants 
were completely dried. The ralces were then used on the dry soil but no 
living* underground parts were present. At the end of the period the inlet 
pipe was opened and the water volume was raised to its former level. None 
of the aquatic plants that were present previously appeared on portions of 
the water space which was kept exposed to the sun for almut four to five months, 
and also later. 

8 . By biological means. —^Experiments were carried out in the earthen¬ 
ware tubs. In three tubs (each of diameter 21", depth 11") HydnUa vertidUala 
were grown for four months. The growth of the vegetation was very healthy 
and the tubs were completely overgrown with the plants. One tub was kept 
as control and Lemna trisvlca and AzoUa pinnaia were introduced in the 
others, completely covering the suritu^e layer of the water in both. Azalia 
pinnaia grew more vigorously and the si^ace cover became thicker later. 
Some fingerlings of major carps were liberated in all the three tubs. The 
HydriUa plants were covered by the floating AzcUa plants, and in nine to ten days 
the root tips of about 50% plants showed black coloration and 1% of the 
foliage leaves were dead and decayed. Fish continued to be healthy. From 
the 13th to 15th day the root tips of all the roots were dead and 75% of 
the roots were half-decayed and the rest of the roots were very unhealthy. 
The plants were also getting detached from the soil and the leaves lost the 
healthy green colour. Water developed bad odour and the fish were dying. 
From the 16th to the 18th day, 75% of the plants were in a decomposed 
state and all the plants were floating. Between 22nd and 25th day, 99% 
of the vegetation was decayed and the water had red colour and bad odour. 
After about 78 days one or two small, delicate plants with unhealthy colour¬ 
less leaves were present. After 00 days the AzoUa and Lemna plants were 
removed and the water was exposed to sunlight completely. A small number 
of unhealthy plants present were also piok^ up and tlnown away. After 
about four to five days* exposure to sunlight, the water was transparent and 
odourless and carp fingerlings were liberated. These were found to survive 
and grow normally. 

It has been found experimentally that treatment of the medium with 
150 p.p.m. of superphosphate induces quick multiplication of both AzoUa 
pinnaia and Lemna trievUM. When AzoUa pinnaia or any species of Lemna 
are liberated in such treated water, these floating plants multiply vigorously 
and within a few days cover the surface. Water should be undisturbed 
for 18 to 20 days and then a drag net should be drawn through the water. 
At this time the roots of all the rooted vegetation are very delicate and the 
drag net will help them to get detached from the soil and float. These plants 
can be collected by the drag net instead of allowing them to decompose in 
the water and thrown away from the tank. The surface can be kept covered 
up again wfibi the floatu^ vegetation, thus cutting the penetration of light 
through the water and helping to check the growth of the underground vege¬ 
tative parts of the plants. fish population present in the tank will not 
be affected by this method. T^e tank might not be completely fr«e from 
v^;etation but the growth of at least the main bulk of the rooted, submerged 
vegetation is supproased; the rest can be removed mechanically by rakes. 

method is not expmsive. 

From these results of the weed (xmtiQl eaq^teiiments .carried out in the 
lab(»atoiy and in the fiek^ it ^ be stat^ that diemioal control is suoeessful 
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in oombination with manual labour. The obokage in the tank is 8o heavy 
that simple chemical treatment is not often sufficient to clean the tank com¬ 
pletely. If, however, only one tank in an area is treated and the rest of the 
^•■flnTrw in the same area are left over, then the treated tank will again be infeed 
with parts of aquatic vegetation from the neighbouring tanks. Therefore, 
tanks in each area should be taken up in a planned and systematic manner. 
Only then can the weed control problem be tackled in a more efficient manner. 

SUMMABY * 

Chemical, fertilizer and other methods of weed control, practicable in 
fresh waters used for fish culture, are outlined. 

Addition of copper sulphate at 2 p.p.m. on 5 alternate days, after reducing 
the pH of water slightly by use of sulphuric acid, destroys 95% of the popu¬ 
lation of HydriUa verticiUata without affecting fish. Application of 10 p.p.m. 
of CUSO 4 after lowering the pH acts as a weedicide for Hydrilla and Chara 
zeylanica. This dosage killed the Barbus sp. present in the tank. 

Whereas commercial superphosphate, up to 150 p.p.m., acts as a fertilizer, 
at 500 p.p.m. it is a weedicide for HydriMa and Vallisneria. 

Removal of weeds by mechanical means (hand rakes, etc.) is less efficient 
than the use of manual labour; the latter is economical only when labour 
is inexpensive. Entire or partial drying of tanks or desilting them destroys 
vegetation only in the areas concerned. 

As a method of biological control, seeding the tank with Lemna trianlca 
and AzoUa pinnata was tried. These fast-multiplying plants cover the water 
surface soon and the submerged Hydrilla vegetation is destroyed. However, 
Lemva and Azolla have to be removed later by a drag net. 

On the basis of these experiments, it is considered that chemical control 
in combination with some manual operation is the most efficient and eco¬ 
nomical method. 
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OOLOKEL POLIEB'S ACXX)UNT OP THE SIKHS 

Edited hy 
GaNDA SlKGH 

hrTBODUOTOBY 

Colonel Polier’e TAe Sigties ie the Brat known connected account of 
the Sikh people written by a European. According to internal evidence 
provid^ by references to Mirza Najjaf Khan’s hostilities against the 
Macheri chief (Bao Baja Partap Singh) in 1779-80, the death of Ahmad 
Shah Durrani (on the night of October 16-17, 1772) ‘which had happened 
.about eight or nine years ago’, and the conquest of Multan from the Sikhs 
by Taimur Shah Durrani in February 1780,* this paper was written in 1780 
(see footnotes 24 and 35). Some eight years later, it was read at a meeting 
of the Asiatic Society of Bengal (now the Asiatic Society) at Calcutta on 
December 20, 1787. No copy of it seems to have been left with the office 
of the Society, nor was it published in the Society’s Journal. The present 
copy has been obtained from the India Office Library, London (Orme MS., 
XIX, pp. 73-83), and I am thankful to its Librarian for his courtesy in 
arranging to let me have a photostat copy. 

Antoine Louis Henri Polier, as that was the full name of Colonel Polier, 
was a Swiss engineer, nephew of Paul Phillip Polier, the Commandant of 
Fort St. George (Madras). He entered the service of the East India Com¬ 
pany in 1757 and arrived in India in 1758. Having for some time served in 
Madras and Behar, he was appointed Assistant Engineer at Calcutta with 
the rank of Captain in the army. His work in the construction of Fort 
William was highly appreciated by all competent authorities. But as a 
non-Englishman, he found his way barred to promotion higher than Major. 
He, therefore, gladly accepted the offer of deputation with Nawab Shuja- 
ud-Daula of Oudh. But he soon became the victim of the hostilities of the 
enemies of Warren Hastings and had to resign his job in 1775. His strait¬ 
ened financial circumstances, however, compelled him to seek employment 
again and he was readmitted into the Company’s service in April 1782 as 
a Lieutenant-Colonel and was stationed at Lucknow. In 1789 he finally 
retired from service, returned to Europe and settled down near Avignon 
in France. There he was murdered by robbers (or revolutionaries) on 
February 9, 1795. 

Oudh in the eighteenth century was the land of art and literature 
and its capital, Lucknow, was the centre of educational and cultural insti¬ 
tutions. Here Colonel Polier came into contact with men of learning 
and became interested in the history and religions of India. He collected 
quite a large number of Sanskrit, !l^rsian and Arabic manuscripts and he 
WM the first European to secure a complete set of the Vedas which, along 
with some Persian manuscripts, he presented to the British Museum, 
London. The Bibliotheque Nationale of Paris ppssesses a number of his 


t SMtar, FaU of lAe Mughol Empire, iii, 16»-70f Oanda Sin#», Ahmad Shah 
Ourrani, 411 ; and CaUndar of Persian Correepondenee, v (No. 1843), 438. 
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manuscripts, and the Bibliotheque Cantonale of Lausanne, Vaud, Switzer¬ 
land, ‘contains a manuscript catalogue of 120 Oriental works with anno¬ 
tations by Polier The Khudabakhsh Oriental Public Library, Bankipore, 
Patna, is also said to have a manuscript bearing Polier’s name-stamp. The 
Pote Collection at Eton College (England) was mainly made by him. 

Polier was one of the earliest members of the Asiatic Society of Bengal, 
elected on January 20, 1784. He took quite a keen interest in the advance¬ 
ment of the object of the Society and, among other things, communicated 
to it a paper Avritten by Dr. John Williams (read on February 9, 1787). 
His own paper on The Siqties or History of the Seeks was read on ^cember 
20, 1787, and another on The Distillation of Roses as Practised^in Insin 
and a Translation of the Inscriptions on Pillars in Feroj Shah KoUa were 
read on March 27, 1788. His Mytholof/ie des Indous was published post¬ 
humously in 1809. 

The above information about Colonel Polier is based on Dr. Pratul C. 
Gupta’s Introduction to Polier's Shah Allam II and His Court (Calcutta, 
1947), Hodson’s Officers of the Bengal Army (Part III, L-R) and Buckland’s 
Dictionary of Indian Biography. For further details, the inquisitive reader , 
is referred to the Secret and Public Consultations in the National Archives 
of India, New Delhi, the National Archives’ Calendars of Persian Corres¬ 
pondence, Davies’ Warren Hastings and Oude, Selections from the State 
Papers of the Qovernor-Oeneral of India (Warren Hastings), Bengal, Past 
and Present, 1910, 1914, etc. etc. 

Polier’s paper on The Siques is evidently based on casual information 
collected by him during his deputation with Shuja-ud-Daula and the years 
following his resignation when he occasionally came into contact with 
them in the neighbourhood of Delhi and heard a good deal about them in con¬ 
nection with their relations with the Imperialists of Delhi and the Ruhilas, 
the Jats, the Rajputs and the Marathas. It contains a number of factual 
mistakes which are not uncommon to foreign writers of the late eighteenth 
and early nineteenth centuries when, for want of close personal contact, 
they did not have first-hand knowledge of the history and institutions of 
the Sikhs, nor, in the absence of authoritative literature and original docu¬ 
ments, could they have reliable sources for their studies. Added to this, 
Polier had his own prejudices against the Sikhs impressed upon his mind 
by the repeated one-sided reports of the Mughal officials against whom 
they had been struggling for over eighty years. He, therefore, readily 
believed whatever information was given to him at the time he wrote his 
paper. All these I have tried to correct, in the footnotes, in the light of 
empirical knowledge and reliable material that have now become available. 

I have also appended, under II and III, An Extract from a letter of 
Major Polier written from Delhi on May 22, 1776, to Colonel Ironside at 
Belgram, and a note on the Character of the Sieks (from the observations 
of Colonel Polier and Mr. George Forster) culled from The Asiatic Annual 
Register for the year 1800 (London, 1801, pp. 32-36) and 1802 (London, 
1803, pp. 9-12), respectively. 

The letter to Colonel Ironside was written by Polier some eleven years 
before he read his paper, and the views and impressions esqpressed therein 
do not seem to have undergone much change, ^e writer of the Character 
of tJiA Sieks seems to have studied the observations of both Colonel Polier 
and George Forster. Forster was a civil servant on the Madras establish¬ 
ment of the East India t/ompany. He was a man of adventure and he 
left Calcutta on May 23, 1782, on his long and arduous ovedand journey 
to England and passed though the north-eastern hilly tracts of the Panjab 
in February, March and April,. 1783. He was a keen observer of men and 
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things and he has recorded his impressions and the information collected 
daring the journey in a series of letters published in 1798 under the title of 
A Journey from Bengal to England. Although, in his own words, Forster 
was under ‘ great obligations to Colonel Polier... for having furnished 
me with large historical tracts of the Siques ’, he had * no tendency to dis¬ 
colour or misrepresent truth as it appeared to him. ‘ Guided by no views 
of interest nor impressed by any frown of power, I was enabled ’, he says, 
‘to examine the objects that came before me through a dispassionate 
medium And he has succeeded in it to a very great extent. He has 
devoted his Letter XI, pp. 263-95, to the history and religion of the Sikhs, 
in addition to occasional references to them in other letters, vide i, 128-30, 
198-99, 227-28 and ii, 83, 88. 

The publication of this paper, along with the two appendices, will 
(ill in an old gap in the records of the Asiatic Society and I am thankful 
lo the authorities for having accepted to publish them. 


I 


The Siques 

The Siques date the origin of their sect as far back as the reign of 
Ackbar, at which time lived in the environs of Lahore a reputed saint 
named Qorou NanakJ (In their language, Gprou signifies master or leader, 
and Sique a disciple). This man had many followers, who embraced his 
<loctrine, and acknowledged him as the head of a new sect, which, however, 
during that reign and the three succeeding ones did not increase much, 
or at least never attempted to rise against the lawful authority. It was 
not till the reign of Bahaudur Shah that they began to appear in arms^ 
and endeavoured to shake off their allegiance, at which time under the 
direction of a new saint, one Gorou Govind,^ they laid the foundation 
of a kind of republic, which might prove very formidable to its neighbours, 
and overwhelm them in the end, did not at the same time their disunion, 
intestine divisions or jealousies prevent them from extending their power 
far as they might otherwise. 

Originally and in general the Siques are zemindars or cultivators of 
land, and of that tribe called Jatts which, in this part of India, are reckoned 
the best and most laborious tillers, though at the same time they are 
also noted for being of an unquiet and turbulent disposition. This tribe 
of the JaUs, one of the lowest amongst the Hindoos, is very numerous and 
dispersed in all the country from the Attek or the Sind to the southward 
far beyond Agra; and though in that extent, it be intermixed with some 
t>tKers, nevertheless, in those provinces, it is by far the most considerable 
tribe. 

* The Sikhs trace their origin not to the days of the ^eat Mu^ial Akbar, but to 
those of the Lodhis. Guru Nanak, the founder of the Sikh religion, was born in 
1469 during the reign of the first Lodhi king, Bahlol Khan (1460—1488), and died in 
1539 during the days of the second Mughal Emperor Huxnayun (1630-1640). Siqtie, 
Siek or Sikh is the Panjabi form of the Sanskrit Shiahya, meaning a disciple. 

* The first person to appear in aims was the sixth Quru Hargobind (1606-1644) 
during the reigns of Emperors Jehangir (1605—1627) and Shah Jahan (1627—1668). 

* Guru Gobind Sin^dif the tenth and the last Guru (1676-1708), instituted the 
^ptismal rite, Khta^ dd Amn<, on March 30, 1699, and created the order of baptw^ 
Si^ or Singhit^ known as the Kkalaa, whidi became the basis of the Sikh r^ubhes 
(mtsols) established by tho 8^ fUmldctr Sardars. 
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Hie troubles and rebellions, vrbiob disturbed the empire daring the 
tumultuous reign of Bahadur Shah, gave the Siques an opportunity of 
rising in arms, and shaking off the royal authority; this, however, they 
did by degrees; they fortified themselves at a place called Bamrownp,* 
about 20 cosses this side of lahore, and there established their principal 
place of worship, which is at a large tank called Ambar 8ar,^ or Chak.* 

The Siques then began to increase greatly in number, many proselytes 
were made, some from fear, others from a love of novelty and indepen¬ 
dence ; all that came, though from the lowest and most abject castes.^were 
received, contrary to the Hindoo customs, which admit of no change of 
caste, and even Musulmen were in the number of the converts. The 
fame of Oorou OovindJ who then made his appearance and of whom man}’^ 
prodigies were related, contributed greatly to establish this sect. This 
reputed saint soon found himself at the head of a numerous force, and 
began to make excursions and converts, sword in hand. He exerted 
himself so successfully, that at last he drew the attention of Government 
towards him. Farockseer® was then on the throne. An army was formed 
in or about 1715 under the command of Abdul Semad Khan Subadar of 
Lahore, and he had orders to exterminate the sect. It was not an easy 
task, however, after many marches and pirrsuits he came up with their 
main body, which he totally defeated. He had even the good luck to take 
Gorou Oovind^ himself prisoner. The €k)rou was sent to Delhi, shut up 
in an iron cage, and afterwards put to death and his disciples, wherever 
they were caught, were, on their refusal of turning Mohammedans, 
immediately executed.^^ The chase became so hot after them, and was 
carried on with so much spirit, and so unrelenting a vigour, that the very 
name seemed extinct, and those few who still remained, were obb'ged by 

Ramrowny is s compound of two words ‘ Ram ’ and ‘ rdoni ’. Itdoni literally 
mews an enclosure; and the walled enclosure raised by the Sikhs at Amritsar near 
their temple in April 1748 was named the Ram-RaonI after the fourth Guru Ramdas, 
the founder of Amritsar. 

* Amritsar, the principal place of Sikh worship, was not established at Ram- 
RaoiU, but, in fact, Ram-Raon! was established near the Sikh place of worship at 
Amritwr (called Ambarsar by illiterate people) which had been foimded by Guru Rafn- 
das in 1574, one hundred and seventy-four years before theRSm-RfionI came into 
existence. 

* Chak, Chak-Guru or Chak Guru Ram-das, was the original name of the city 
of Amritsar. 

^ Here Colonel Polier, like many other writers before and after him, has 
confused Banda Singh, a disciple of the Guru, with Guru Gobind Singh. Originally a 
Bairagi SddtvS, Band& Singh was converted to Sikhism by the Guru at Nander (Deccan) 
in September 1708, and was sent to the Fanjab to lead the Sikhs in military expeditions. 
He twrived in the Panjab in 1709 and conquered the province of Sirhind in the battle 
of Chappar Chiri on May 12, 1710 (Rabi-ul-Awwal 24, 1122 A.H.). 

* It was during the reign of Emperor Bahadur Shah (1707-1712) that an army 
was first sent against Bwd& Singh who had then to seek shelter in the Shavalik hills 
in December 1710. The campaign of Abdus-Samad l^an in 1716 during the reign 
of Farrukh-Siyar was the last one against Banda Singh. 

* This was Bands Singh and not Guru Gobind Singh. The latter died at Nander 
on October 7, 1708. 

Bands Singh was done to death at Delhi on June 9, 1716 (Jamadi-ul-Akhir 
29, 1128 A.H.) near the shrine of Khwaja Qutab-ud-Din Bakhtiar Kaki. 

This evidently refers to the edicts issued by Emperor Bahadur Shah (1707-12) 
and Farrukh-Siyar (1713-19) ordering wholesale massacre of the Sikhs. In the fourth 
year of his reign (A.D. 1710), Bahadur Shah ordered Bakhthi-vl-Mumalik Mahs.bat 
Khan on Shawwl 29 (December 10) to write to the foMjdar* of the territories of IHkah* 
jahaaabad to kill the Sikhs wherever toa&d---^Ndnak-pr€ui3n rS har-JA kih ba-^fwand 
ba-qatl rasdnand (AkhdAr-t-BarMr-i-MualUl). T his order was repeatM soon aftmr tbe 
execution of Banw Singh durizig tiie reign of Fckrmkh-Sisrar saying: ‘wherever found, 
the followers of this sect should be unhositatingly killed* (Jlf^fUlh^ut-Tatcdrfkh, p. 806). 
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ffffAvin g off their beard, and hair, to deny iJtmr sect and leader.^ After 
him, for many years no more mention is made of the Siquea, and it was 
not until some time aftw Nadir Shah's invasion that they began to show 
th^ head again. However, the gallant lifir Mannou, then Subadar of the 
provinces of Lahore and Multan, attacked them briskly, and gave them 
little time to get strength; indeed he mi^t have crushed them entirely, 
had he not at the instigation of Corauimd, his Naib or Deputy in the Subadary 
of Multan, accepted a sum of moneys* to save their capital Ramrowny which 
he had surrounded and was on the point of taking. This false st^ Coraumvl 
engaged him to take to lessen the merit, it is said, of Adina Beg Khan, a 
brave and valiant officer (in whom Mir Mannou placed great confidence) 
who had conducted the expedition against the Siques, and who of course 
must have gained much glory had they been entirely r^uced.^^ However, 
from whatever motives it might be, the Siques escaped total destruction; 
they paid largely for it and ^r Mannou who had other work on his hand 
was no sooner at a distance, than they began to strengthen themselves 
anew. It is true, for some time and while Coraumvl liv^, they were by 
his influence over them kept in tolerable order and obliged to remain quiet, 
and moreover Mir Mannou’s orders to convert them to Musulmanism 
or destroy them, wherever they could be found strolling in arms, were also 
during his life strictly and vigorously executed. 

But the anarchy and confusion which ensued after Mir Mannou’s 
death^^ in the provinces of Lahore and Multan, from the different com¬ 
petitors for the Subadary, and the intrigues of his widow, who wanted 
to retain the Government in her hands and actually was for a considerable 
time in possession of it, prevented that attention from being paid to the 
Siques, which their spirit and rebellious principles required. It was then 
they began to grow formidable and to assume a real independence. They 
formed themselves into a kind of republic and in the course of a few years 
possessed themselves of the full Government of the province of Lahore 
and Multan,*® 


There is not a single instance on record to say that any Sikh during this 
lieriod of persecution shaved off his head or beard or abjured his faith to save his life. 
The observations of the agents of the East India Company, John Sunnan and Edward 
Stefdiaason, in their letter Xll of March 10, 1716, addressed to the President and 
Governor of Fort William and Council in Bengal, regarding the execution of about 
780 Sikh companions of Band& Singh at Delhi are very significant. The letter says: 
'There are one hundred each day beheaded. It is not a little remarkable with what 
patience they undergo their fate, cmd to the last it has not been found that one has 
apostatiz^ from the new formed religion. ’ (Whebler, Emly Records of British India, 
180). 

Kaura Mall helped the Sikhs during the govemordiip of Mir Mannu (April 
1748 to November 17M) not for having 'accerpted a sum of money', but because he 
was a Sil^ himself, though not a baptized Singh. According to George Forster 'the 
preservation of the Sicques from the effect of Meer Munno's success appears to have 
been largely promoted by the interference of his minister Korah Mul, who, being him¬ 
self a Sioque, naturally became a trusty advocate of the sect’. {A Journey from Bengal 
to England, Vol. I, 284-85; 272-73). 

M In fact the siege of BAm-Bfionl was raised in the interests of the mvemmmit 
of Mir liibmnu himself to secure neutrality of the Sikhs at a time when Anmed Shah 
Durrani was invading India (in fhet, the Panjtd>} for the second time in November 
1748. As a result of the compromise, ten tiiousand Sikhs, under the leader^ip of 
Sardar Jassa Singh Ahluwalia, helped Kaurd Mall win the final battle (October 1749) 
against Shah Nawaz Khan in the conquest of the province of Multan. (Ganda Singh, 
MoM/rUjH Kawtd MdR Stahddar, 79-82). 

^®Mir Mannu died on November 4, 1763 (Muharrum 7, 1167 A.B.), 

Lahore was ocOquered by the in April 1766 while Multan had been 

overran by ^em in the stuHBurqf 1764. (Qazi Nw Muhamaiad, Jemg N&mSh, 38,, 41; 
Ganda Sii^, Ahmad 8hm EMftani, 308-09). 
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About that time they attracted the notice of Ahmad Shah AbdaUy, 
the Durany king,^^ whose Country extends to the River Attek, the northern 
boundary of the Subah of Lahore. Those Duranys are very strict Musul- 
men; though at the same time, perhaps, the most lawless bloody-minded 
barbarians on the face of the earth. They saw with rage the progress 
of the Siques and particularly the manner in which they proceeded towards 
the Islam or Mohammedan Religion. For the Siques not only destroyed 
the mosques and profaned the places of worship, but also compelled^any 
Musulmen to embrace their sect, which boasts of violent hatred to that of 
Mohammed. The Siques besides had at different times, while Ahmad Shah 
AbdaUy passed through their country in his excursions towards Indostan, 
severely molested him in his marches, and never failed cutting off his 
straggling parties, and la3dng hold of every opportunity of distressing him. 
All those reasons engaged Ahmed Shah to think of chastising them in earnest. 
He was then, by having jointly with all the Mohammedan Amrahs of this 
part of Indostan defeated the Mahrattas*® and drove them away to the 
Deccan, at liberty to turn his arms towards them; accordingly he entered 
their country with a powerful army. The Siques were in no shape able 
to face him; they were defeated wherever they presented themselves, 
and pursued with all the violence and spirit of religious enthusiasm.®® 
They were forced to fly with their effects, families and cattle into the 
jungles and impervious woods with which the country abounds and to 
abandon all the rest to the Duranys.®^ They, however, still hovered round 
them at some distance with their cavalry and lost no opportunity of cutting 
off their stragglers and otherwise distressing them. Ahmed Shah AbdaUy, 
in the meantime, took their famous place of worship, which was immediately 
razed to the ground.*® The holy tank was filled up, and a price set on the 
Siques. Many pyramids were made of their he^s, both at Lahore and other 
places, and in short it is certain that had Ahmed Shah AbdaUy remained 
three or four years in those parts, the sect would have been at an en<l 


The Sikhs had attracted the attention of Ahmad Shah Durrani in January 
1762 when the Shah invaded India for the third time. In March 1768 the Sikhs cud 
the Marathas drove out of Sirhind the Durrani governor, Abdus-Samad Khan, and a 
month later, they occupied Lahore, driving out Timur Shah, the son of Ahmad Shah. 

The Sikhs never entertained any enmity against Islam or Mohammedans 
as such. To begin with, they had to fight against the tyranny of the Mughal rulers 
who happened to be Mohammedans, and later on to free their country from the clutches 
of the Afghans—also Mohammedans—who invaded India and wished to annex the 
Peujab to their dominions. If, at any time, Muslim mosques came to be attacked 
by them, it was because they were the centres and headquarters of JeAdd (religious 
war) against the Sikhs in those days. Otherwise, there are instances of the Sikh gurus 
and sardars building mosques for their Muslim friends and subjects. There might 
have been some cases, though ve^ rare, of mosques having been desecrated in retalia¬ 
tion for the desecration or demolition of Sikh places of worship by Mohammedans. 

** This evidently refers to the battle of Fanipat fought on January 14, 17fil. 

This took place on Februa^ 6, 1762, when the Sikhs suffered a very heavy 
loss of over ten thousand lives in a day. This disastrous calamity is known among 
the Sikhs as Wctddd OhalughSra or the Great Holocaust. 

This sentence is suggestive of a saying common among the people of these 

days: 

WlfT ^tWT WT% 

HT% V 


What we eat and drink is ours; 

What remains belongs to AhmsMi Shah. 


** This refers to the Sikh teixq)le DarbAr S&hib at Amritsar, now known as 
the Golden Temple, which was blown dp with gon-powder by Ahmad Shah Durrani 
on April 10, 1762. 
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though perhaps the country would have been depopulated by it, so very ke^ 
were the Duranies in their pursuit of them. Ahm<^ Shah, howev^ desirous 
he m^t be to retain those fine provinces in his possession, could not, it 
seems, spare so much time to reduce them effectually. The vast extent 
of his dominions which extended from the Caspian Sea to the Gulf of 
Sind (and to which he had no other right but i^m his sword and good 
fortune), joined to his long absence from home, made it necessary for him' 
to return to quell some revolts which threatened his upper provinces. 
He therefore contented himself with appointing different Governors to rule 
the country, and having left a garrison of 4,000 or 5,000 men in lahore 
he recrossed the Attek and continued his march towards Belk where some 
chiefs had thrown off their allegiance. The Siques immediately began 
to avail themselves of his absence, which many circumstances rendered 
much longer than he at first intended. They rose in arms everywhere 
and fell on the Duranies on all sides. They surrounded Lahore apd after 
some time obliged the garrison to surrender at discretion.** They now 
retorted amply on the Duranies. The mosques which had been rebuilt 
were demolished with every mark of indignity and washed with hog’s 
blood. The Duranies were forced with their own hands to dig and restore 
the famous tank of AmMr 8ar, which was soon brought to its ancient state 
and newly adorned with buildings. In short the Siques w'cre now absolute 
masters, and having fully established their religion and national councils, 
they began to extend themselves to the southward and westward amongst 
their neighbours, most of whom they brought under contribution. From 
that time till Ahmed Shah Abdally’s death,*^ which happened about eight 
or nine years ago, the Siques had several times to encounter with his forces, 
but Ahmed Shah never had it in his power to spare so much time as was 
necessary to reduce them completely, and was soon forced to relinquish 
that object. 

Since his death and the accession of Timur Shah, his son, the Siques 
have been but little molested from that quarter. They have even been 
emboldened to take from him the city of Multan, which they possessed 
some time; though they have been forc^ to relinquish it lately,*^ they have 
nevertheless retained the greatest part of that Subah, and Timur Shah 
seems either too indolent, or too much employed at home, to think of 
b^inning a contest with them in earnest. 

Such has been the rise and progress of the Siques to this day which 
must be attributed, not so much to their bravery, conduct or military 
knowledge, as to the anarchy and confusion that has desolated the empire, 
one n&ay say, for these 60 or 70 years past, that is, ever since the deaUi 
of the great Aurangzeb but more particularly from the weak government 
during the reigns of Matomed Smh^ Ahmed Shah, and AUumguir Sany, 
the 1^ of which may be cited as an example of the weakest and most 
wretched that ever was. 

In their military capacity the Siques are far from being so formidable 
as they are generally represented, or as they might be. It is true they 
are in general exceedingly well mounted, that their horses and themselves 

** Lahore was finally oooapied by Sikhs on April 16, 1766. Kabuli MaU 
was then the Qovemor of thb provinob m behalf of Ahmad Shah and his nephew Amir 
Singh, in the absmtoe of Uie Cktvemor at Jammu, was compelled to sorrmider to the 
Sikhs. 

M Ahmad Shah Durrani died on Itajjab 20, 1186 AJI., October 16 17, 1772. 
Add Timur Shah ceiulitefed fiom the Sikhs in Felutiaty 1780. These 

references also he^ detecttdne (he ^te of the compositicu of d^ts paper in the year 
1780 as mmtidned in footnote 86. 
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will undergo much fatigues, and perform very expeditious marches aiui 
that they have excellent matchlocks which cany a good way and which 
they manage on horse back with tolerable execution; all that must be 
allowed them and also that they are very abstemious and satisfied with 
what no other horsemen in India perhaps would put up with; but when 
it is considered in what disorderly manner they fight, that they know not 
' what it is to be in close order, or to charge sword in hand and that they 
never could yet be brought to face the Durranies, though 3 or 4 to it 
must be acknowledged that at best they are but the CroaiUa of Indis^ and 
indeed they resemble them very much in more than one point. 

As for the Government of the Siques, it is properly an aristocracy, 
in which no pre-eminence is allowed except that which power and force 
naturally gives, otherwise all the chiefs, great or small, and even the poorest 
and most abject Siques, look on themselves as perfectly equal in all the 
public •oncems and in the greatest Council or ChormoUa^^ of the nation, 
held annually either at Ambaraar, Lahore or some other place. Everything 
is decided by the plurality of votes taken indifferently from all who choose 
to be present at it. In this Council or Diet all the public affairs are debated, 
such as alliances, wars and the excursions intended to be made in the 
ensuing year. The contributions collected in the last expeditions are 
also duly accounted for and distributed among the chiefs in proportion 
to their forces, who on their side must take care to satisfy their dependants 
in their full proportion, who would, was it otherwise, soon quit them and 
address themselves to others. The chiefs are extremely numerous and some 
of them have at their command as far as 10,000 or 12,000 horses; however, 
the generality are very inferior; many have only 15 or 20 horses, and 
from that number up to 1,000 or 2,000. It is computed that their whole 
force, if joined together, would amount to nearly 200,000 horses, a 
power which would be truly formidable did it act under one chief or one 
order. But divided as it is amongst 400 or 500 chiefs who all look on them¬ 
selves as independent of each other, whose interests and views are almost 
all different, and perpetually jarring, it is much weakened thereby. It 
is true, in case of an invasion or foreign attack, they are bound to support 
one another as much as lays in their power, however, the spirit of indepen¬ 
dence is such that it is not without difficulty they can be prevailed on to 
act in concert, even for the public good. For in the war against Ahmed 
Shah AbdaUy it was but seldom that a greater force than 60,000 men could 
be brought together to oppose him; though certainly the occasion called for 
their most strenuous exertions; but in such times those only present 
themselves who have a great deal to lose. When out of their country, the 
Siques will indifferently fight for whoever pays them best, and their chiefs 
will engage some on each side of the question without the smallest hesitation 
or scruple. But when they are not retained in service, or are unemployed 
at home in disputes amongst themselves, they, particularly those on the 
borders, set off generally ^ter the rains and make excursions in bodies 
of 10,000 horses or more on the neighbours. They plunder all they can 


** Colonel Polier seems to have been raisinfonued about the militaiy skill and 
prowess of the Sikhs. The inquisitive reader is refwred to Qazi Kur Muhammad’s 
Jang NdtnSh wherein the author has devoted section XLI to the ‘Bravery of the 
Sikhs*. The Qazi had oome to India along with theamy of anti-Sikh Bahudi orusaders 
during the seventh Indian invasion (1764-66) of Ahmad Shah Durrani and was an 
eye-\ntne88 of all that he has recorded in the Jang NdmOh, 

** Owrtnaid (Our-nuM) is, m fisot, a resolutiim, a $naiS, passed in a ceuneil Of 
the Sikhs in the presence of the Qurii (Oranth SiOdb), It has at times been takefi to 
mean a council (an assembly) of the Sikhs instead of a eoonsel. 
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lay their liiyids m, bum the towns and villagee and do infinite nmchief*^ 
It is true they seldom kill in cold blood or make slaves; however, when 
they meet with handsome male children and robustly made, th^ cany 
them away and adopt them. The cattle is their principal aim; they carry 
them off in vast numbers and send them into their own country depriving 
by that jneans the wretched labourer and husbandman from the capacity 
of doing anything for himself afterwards. Thus they ruin and depopulate 
the finest provinces. To obviate those evils there is no oth^ way except 
agreeing wif& one of their cbiefe for a certain yearly tribute wmch they 
call Rocky,^ in general a trifle will satisfy them, from two to five per cent 
on the revenues, particularly if at a distance; and provided this is r^ularly 
paid, it is said no further hindrance or molestation will be received from 
them. On the contrary the chief, to whom the tribute or Rocky is paid, 
takes the district under liis protection and is ready to fight against any 
of brethren who might think of disturbing it. This method has been 
adopted by most of the zemindars bordering on them, who at the same 
time not to trust implicitly to the good faith of those freebooters have 
taken care to fortify their towns and put themselves on a defensive footing; 
without that, whole provinces would be a desert. The Siques possess an 
immediate tract of country, the whole soubah of Lahore, the greatest part 
of that of Multan and part of that of Delhi, including all the country called 
Panjab. They also carry their excursions through every part of the last 
sonMh, and through part of that of Agra. Their own immediate possessions 
are exceedingly well cultivated, populous and rich; the revenues in general 
taken in kind throughout and not in money, which is very favourable to 
the tiller. In short few countries can vie with theirs, particularly in this 
part of India. 

The Siques are in general strong and well made, accustomed from 
their infancy to the most laborious life and the hardest fare; they make 
marches and undergo fatigues that will appear really astonishing. In their 
excursions they carry no tents or baggage with them, except perhaps a 
small tent for the principal chief; the rest shelter themselves under a 
blanket which serves them also in the cold weather, to wrap themselves 
in and which in a march covers their saddles. They have mostly two 
horses apiece, and some three; their horses are middle sized, but exceedingly 
good, strong and high spirited, and mild tempered. The provinces of 
Lahore and Multan, noted for producing the best horses in Indostan, supply 
them amply and indeed they take the greatest care to increase their 


During their incursions the ISikh sardars attacked either the territories of 
the Mughal or of the Ruhilas. The object was to rob the Mughal rulers of their harmful 
political power and to so weaken them as to render them incapable of tyrannizing 
over their subjects, particiilarly the Sikhs themselves, who had suffered heavy per¬ 
secution at their hands for about a hundred and fifty years beginning with the mar¬ 
tyrdom of Guru Arjun in 1606, during l^he reign of Jehangir, to 1763 when a Mughal 
Governor of Lahore, Mir Mannu, sent out moving columns to exterminate them 
wherever found. 

The Buhilas to the east of the Biver Jamuna were the chief Indian allies of the 
Afghan invaders who were responsible for so much of naisery brought upon the people 
of the Panjab. Their harassment by the Sikhs, therefore, indirectly contributed to 
the weakness of Ahmad Shah Durrani by distracting and diverting the support in 
men and munitions that would othermse flow into the A%han army to be more harm¬ 
ful to this coimtxy. 

If the S ikhs , had not incessantly carried on their struggle sgainst the Mughals 
and hampered the progress of A%han domination in northern India, the Panjab could 
not have been fireed from under their ernriiing yokes. 

** The word or iSdi^Uteralbr means protection, and was correctly applied 
the tribute received , by the Sikhs for the protection firom external aggi^ion 
{Cnaranteed by them to the people payiiy; it. 
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numbers by all means in their power; and though they make merry on the 
demise of one of their brethren,they condole and lament the death 
of a horse, thus shewing their value for an animal so necessary to them in 
their excursions. 

As for the food of the Siques, it is the coarsest, and such as the poorest 
people in Hindostan use from necessity. Bread baked in ashes, soaked 
afterwards in a mash made of different kinds of pulse, is their best dish, 
and such as they seldom indulge themselves with, except when«at full 
leisure; otherwise notches or grains hastily parched are all they q^re for. 
They abhor smoking of tobacco, for what reason I cannot find, but* intoxi* 
cate themselves freely either with spirits or bang ; a cup of the last they 
seldom fail taking at night after a fatigue. Their dress is extremely scanty, 
a pair of blue drawers, a kind of chequered plaid worn partly round the 
middle and partly over the shoulder with a mean blue turban fornu all 
their equipage. Their chiefs are distinguished by having some heavy gold 
bracelets on their wrists and sometimes a chain of the same metal round their 
turbans and by being mounted on better horses, otherwise no distinction 
appears amongst them. 

The sect of the Siques has a strong taint of the Gentoo*® religion; they 
venerate the cow, and abstain piously from killing or feeding on it, and 
they also pay some respect to the devtds or idols. But their great object 
of worship is with them their own saints, or those whom they have honoured 
with the name of Oorou. Those they invoke continually, and they 
seem to look on them as everything. Wah-Qorou repeated several times 
is their only symbol, from which the Musulmen have (not without reason) 
taxed them with being downright atheists, Their mode of initiating 
their converts is by making them drink out of a pan in which the feet of 
those present have been washed, *2 meaning by that, I presume, to abolish 
all those distinctions of caste which so much encumber the Gentoos; they 
also steep in it, particularly for a Musulman, the tusks or bones of a boar 
and add some of the blood of that animal to it. This with repeating the 
symbol to Wah-Gorou, wearing an iron bracelet on one arm and letting 
the hair of the head and beard grow, forms the whole mystery of their 
religion, if such a filthy beastly ceremony can be dignified with that name. 23 


The Sikhs do not make ineny on the occasion of the death of a Sikh but they 
accept it as the Will of God and recite hymns from their scripture, the Own Oranth 
Sahib, in resignation to it. ‘Having been sent by him they come (into the world) and 
recalled by Him they go back,’ says Guru Nanak. ‘It is the right and privilege of 
the brave to die, if they die in an approved cause,’ says he. 

3** Corrupt form of Hindu, derisively used. Tire Sikhs have no belief in gods 
and goddesses {devtas and devis), nor do they venerate the cow, as mentioned in the 
text. 

9^ In calling the Sikhs atheists, Polier is,writing his impressions on second-hand 
information given to him by those who seem to have pmposely misrepresented the 
Sikh religion to him. The fact that they repeat Wakigurii {Wdh-Cforou), the name 
of God, is enough to prove them to be theists. The Sikhs are staunch believers in the 
existence and fatherhood of God who, according to them, is Self-existmt, Omniscient 
and Omnipresent and is the Creator of the universe. 

The ceremony of initiation is also misrepresented. In fact, it is clean water, 
mixed with sugar and stirred in a pure iron pan with a double-edged dagger, with h 3 nnn 8 
from Sikh scriptures recited over it, that is given to the initiates to drink as a part 
of the ceremony. This is called Khandi dd Amrit or nectar of the double-e^ed sword. 

Nothing of this kind was done in the case of Muslims converted to Sikhism. 
To say that the tusk or bone of a boar was steeped in the consecrated water {KhatuU 
dd Amrit) or that some blood of that animal was added to it particularly for Muslim 
converts to Sikh faith is nothing but an imaginary fib of the informants of Col. PoUer- 
It is not inq>robable that Polier himself had also his own prejudices t^ainst the Sikhs 
which have marred the objectivity of his study presented in this paper. 

Cb 
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They have also stated pilgrimages botli to the Ganges^^ and their famous 
tank at Ambarsar where at fixed times they wash and perform some trifling 
ceremonies, invoking at the same time their Qorou. 

Such are the Siques, the terror and plague of this part of India, a nation 
and power well calculated for doing mischief and encouraging rebellion 
in the zemindars or cultivators, who often follow their steps at first with a 
view of saving themselves and afterwards from the pleasure of independence, 
and indeed it is that which makes them so troublesome, for they begin 
to have connections in almost all the parts they visit on their excursions, 
and if they are not attacked soon in their own proper provinces, it is much 
to be feared their tenets and manners will be adopted by all the zemindars 
of the sotihah of Delhi, and part of Agra. It is, however, imagined that 
so soon as Najhaf Khan is clear of the Matchery Kajah,^^* he means to 
turn all his forces towards the Siques, and at least to drive them from this 
side of Sirhind, which he may I think easily do, though perhaps it would not 
be safe for him to go farther, except Timur Shah should on his side attack 
them also across the Attek, then indeed and by remaining a few years in the 
centre of their country they might be effectually reduced. The Siques 
make no account of infantry except for the defence of their forts, and have 
no artillery; their rapid motions will not allow of their having any with 
them, though they are not ignorant of the effect of it, when well served, which 
they take care to avoid as much as possible. 1 have nothing more to add 
to this account except a pretended prophecy, which the Siques say has 
been delivered down by some of their Gorou, that the Siques after remaining 
sometime the terror of India would at last be finally destroyed by white 
men coming from the westward. Who are to be those white men, time 
must discover, but the Siques themselves think the Europeans will fulfil 
the prophecy,®® and are meant by it. 


3* The Sikhs do not hold the Ganges or any other river as sacred, nor is it a 
jilace of pilgrimage for them. 

This reference to the campaign of Mirza Najjaf Khan, the Mughal Mir Bakhahi, 
then going on against Rao Raja Partap Singh of Macheri, read along with footnote 
No, 24, determines the date of the writing of this paper as 1780 A.D, 

prophecy of this type in a slightly different form, predicting the coming 
of Europeans, is ascribed to Guru Tegh Bah&dur, who is said to have told Emperor 
Aurangzeb in 1675 in answer to the charge of looking in the direction of Imperial 
zanana : ‘ I was looking in the direction of the Europeans who are coming from beyond 
the seas to tear down thy pardas and destroy thine empire. * (Macauliffe, Sikh Beli- 
gimi. Preface, XVIII). 

In the prophecy mentioned by Polier in 1780 in the text above, the object of des¬ 
truction has been changed from the Mughal empire to the power of Sikhs. Tlie change 
has evidently been made by some well-wisher of the decaying Mughal empire and 
an enemy of the rising power of the Sikhs. 

The prophecy recorded by Macauliffe was ascribed by some people to the fertile 
imagination of some clever Englishman during the mutiny of 1857 to win the sympathy 
and support of the Sikhs against the protagonists of Mughal rule in India. But the 
reference to the prophecy in this paper written seventy-seven years before the mutiny 
is rather intriguing. It, however, explodes the above theory. 
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II 

Thb Sikhs 

Extract from a Utter from Major Polier at Delhi to Colonel Ironside at 

Belgram, May 22,1776, 

The king’s dominions are bounded on the north, NW. and W^fW. by 
the Siques: to the NE. and within the Doab Zabita Chan possesses *a large 
tract of country which heretofore belonged to the king, but is now, by the 
late treaty, finally made over to him. 

As for the Seikhs, that formidable aristocratic republick, I may safely 
say, it is only so to a weak defenceless state, such as this is. It is properly 
the snake with many heads. Each zemindar who from the Attock^ to 
Hansey Issar,^ and to the gates of Delhi, lets his beard grow, cries Wah 
gorow,^ eats pork,* wears an iron bracelet, drinks bang, abominates the 
smoking of tobacco and can command from ten followers on horseback 
to upwards, sets up immediately for a Seik Sirdar, and as far as is in his 
power aggrandizes himself at the expense of his weaker neighbours; if 
Hindu or Mussulman so much the better; if not, even amongst his own 
fraternity will he seek to extend his influence and power; only with this 
difference, in their intestine divisions, from what is seen everywhere else, 
that the husbandman and labourer, in their own districts, are perfectly 
safe and unmolested, let what will happen round about them. 

From this small sketch it may be easily conceived that the Seiks are 
much less formidable than they are represented. It is true that they join 
together when invaded as was the case when Abdallah^ passed through their 
country. But notwithstanding they had assembled an immense body of 
cavalry, extremely well mounted, yet they never presumed to make a 
single charge on the Durrany army, or even on detachments; and con¬ 
sidering their irregularity and want of discipline and subordination, it was 
well for them, I think, they did not. They satisfied themselves in making 
a kind of hussar* war of it, cutting off stragglers and intercepting provisions. 
In this they excel. To say the truth, they are indefatigable, mounted 
on the best horses that India can afford, each carries a matchlock of a large 
bore, which they handle dexterously enough, and with which they annoy 
considerably, avoiding, at the same time, going in large bodies or approach¬ 
ing too near. Such is their way of making war, which can only appear 
dangerous to the wretched Hindustani troops of these quarters, who tremble 
as much at the name of a Seik, as people used to do, not long ago, at the 
mention of Mahrattas. But what is more to be admired is that those Seik 
Sirdars, whose territories border on the King’s, were but very lately of 
the Jauts and of their caste and tribe, under which domination had they 


^ Attook or Atak is ike local name of the river Indus (Sindh) in the north¬ 
western frontier province of Pakistan. There is also a town with a fort of the same 
name on the eastern bank of the river at a point where the Grand Trunk Road crosses 
it. 

* Htmsi, Hissar. 

* Wah-Oorow, or Wahiguru, a name of God, meaning the Wonderful Lord. 

* Eating of pork or any other kind of meat is not particularly encouraged amongst 
the Sikhs, much less considered an essential part of the Sikh diet. The use of hhtmg 
prevalent amongst the majority of Nihang Sikhs is positively looked down upon M 
undesirable. 

* Ahmad Shah Abdali or Durrani. 

* Light cavalry. 
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remained, no one would have thought of them; but now that they have 
put on their iron bracelet, fifty of them are enough to keep at bay a whole 
battalion of the King’s forces, such as they are. This shows the force of 
prejudice and the value of military reputation. Such are the immediate 
neighbours of the King. 

Five hundred of Nujhaf Khan’s horse dare not encounter fifty Seik 
horsemen; and yet the last are as despicable a set of creatures as any 
that can be imagmed t On the whole, was it not for Sombre’s party, and 
Letafet’s forces, Nujhaf Khan would not be able to stand his ground half 
an hour; and yet this is The Mighty Chief! 


Ill 

A Characteb of the Sibks 

(From the ohaervations of Colonel Polier and Mr. Oeorge Forster) 

The Sieks are in general strong and well made; accustomed from 
their infancy to the most laborious life and hardest fare, they make marches 
and undergo fatigue that really appear astonishing. In their excursions 
they carry no tents or luggage, except perhaps a small tent for the principal 
officer; the rest shelter themselves under blankets which serve them also 
in cold weather to wrap themselves in, and which, on a march, cover their 
saddles. They have commonly two, some of them three, horses each, 
of the middle size, strong, active and mild tempered. The provinces of 
Lahore and Moultan, noted for a breed of the best horses in Hindustan, 
afford them an ample supply; and indeed they take great care to increase 
it by all means in their power. Though they make merry on the demise 
of any of their brethren,' they mourn for the death of a horse, thus showing 
their love of an animal so necessary to them in their professional capacity. 
The food of the Sieks is of the coarsest kind, and such as the poorest people 
in Hindustan use from necessity. Bread baked in ashes, and soaked in a 
mash made of different sorts of pulse, is the best dish, and such as they 
never indulge in but when at full leisure; otherwise vetches and tores, 
hastily parched, is all they care for. They abhor smoking tobacco, for 
what reasons I cannot discover, but intoxicate themselves freely with 
spirits of their own country manufacture: a cup of the last they never 
fail taking after a fatigue at night. Their dress is extremely scanty; 
a pair of long blue drawers,® and a kind of chequered plaid, a part of which 
is fastened round the waist, and the other thrown over the shoulder, with a 
mean turban, form their clothing and equipage. The chiefe ore distin¬ 
guished by wearing some heavy gold bracelets® on their wrists and some¬ 
times a chain of the same metal bound round their turbans, and by being 
mounted on better horses; otherwise no distinction appears amongst them. 
The chiefs are numerous, some of whom have the command of ten or twelve 
thousand cavalry; but this power is confined to a small number, the inferior 
officers maintaining from one to two thousand, and many not more than 
twenty or thirty horses, a certain quota, of which is fumiriied by the chiefs, 
the greater part being the individual property of the horseman. 

' 8ee. footnote 20 in I. ^ 

• Called KtushhA or Kwhhehrd (WF^TCT). 

’Called Karft worn cut festive oooasions in many parts of the Panjah 

up to the bej^nning of the twentieth century. 
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From the spirit of independence so invariably uifused amongst them 
their mutual jealousy and rapacious roving temper, the Sieks at this day 
are seldom seen co-operating in national concert; but actuated by the 
influence of an individual ambition or private distrust, they pursue such 
plans only as coincide with these motives. An example of their forces 
being engaged in opposite interests has been noticed in the case of Maha 
Singh, who succoured the Rajah of Jumbo against the Siek party who had 
invaded his country. Before the chiefs of the mountaineers’ coiAtry at 
the head of the Panjab were reduced to a tributary state, severe dfepreda- 
tions w'ere committed on them by the Sieks who plundered and destroyed 
their habitations, carried off the cattle, and, if strong and well formed, the 
male children, who were made converts to the faith of Nanock. But since 
the payment of a fixed tribute has been stipulated, which does not amount 
to more than five per cent of the revenue, the mountaineers are little 
molested, except when the Sieks have been called upon to adjust their 
domestic quarrels. 

The extensive and fertile territories of the Sieks, and their attachment 
and application, in the midst of warfare, to the occupations of agriculture, 
must evidently produce a large revenue. The district dependent on Lahore, 
in the reign of Aurangzeb, produced, according to Mr. Bernier, a revenue 
of two hundred forty-six lacks and ninety-five thousand rupees; and we are 
naturally led to suppose, from the industrious skill of the Sieks in the various 
branches of cultivation, that no great decrease of that amount can have 
taken place since the Panjab has fallen into their possession. 

An extensive and valuable commerce is also maintained in their country, 
which has been extended to distant quarters of India, particularly to the 
provinces of Bengal and Behar, where many Siek merchants of opulence 
at this time reside. The Omichand, who took so active, though unfortunate, 
a share in the revolution which the English effected in Bengal, was a Siek, 
as is his adopted son, who is now an inhabitant of Calcutta. Merchants 
of every nation or sect, who may introduce a traffic into their territories, 
or are established under their government, experience a full protection and 
enjoy commercial privileges in common with their own subjects. All the 
same, it must be noticed that such immunities are granted only to those 
who remain amongst them or import wares for the immediate supply of the 
Siek markets. But the foreign traders, even travellers, who attempt to 
pass through the Panjab, are often plundered and usually ill-treated;^ in 
the event of no molestations being offered to people of this description, 
the escape is ever spoken of with a degree of joyful surprise, and a thanks¬ 
giving is offered to Providence for the singular escape. This conduct, 
inimical to the progress of civilization and an impediment to the influx 
of wealth, proceeds from an extreme jealousy of strangers, added to a 
rapacity of temper, which make them averse to the encouragement of any 
scheme in whose success they do not immediately participate. 

The Sieks are not rigorous in their stipulation with the Mohammedan 
proselytes, who if they abstain from beef’s flesh (which is held in equal 
abhofrence by the Sieks as by the Hindus), and perform the more ostensible 
duties, as burning their dead, and preserving the hair of the head, an 


* Grant of full protection and commercial privileges to merchants of every 
nation or sect as mentioned in the text above is not reconcilable witih the alleged 
plunder and ill-treatment of fore^ traders passing through the Panjab. The phiader 
of foreign traders by some lawless marauders in a few rare oases m those unsettled 
days is not improbable, but that could not be g^oeralized, 
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indulgent latitude is granted in aJl other articles of the creed of Nanook.^ 
The Mohammedans who reside in the Panjsb are subject to occasional 
oppression, and often to the insults of the lower classes of the people; 
amongst whom it is an uncommon practice to defile the places of worship 
by throwing in the carcases of hogs and other things held impure by the 
Mussulman law. The Mohammedans are also prohibited from announcing 
their stated time of prayer, which conformably to their, usage, is proclaimed 
in a loud tone of voice. A Siek, who in the chase shall have slain a wild 
hog, is frequently known to compel the first Mohammedan to meet to carry 
to his home the body of the animal; and, on being initiated into the rites 
of their religion, the Sieks will sometimes require Mohammedan convert 
to bind on his arm the tusk of a bore,<^ that by this act of national impurity 
he may more avowedly testify a renunciation and contempt of his former 
faith. The facts sufficiently mark the haughty and insulting demeanour, 
which, with few deviations, fohus a prominent feature in the character 
of the military Sieks: but we may also ascribe a certain portion of their 
severe and contumelious treatment of Mohammedans to a remembrance of 
recent injuries. 

The discordant interests which agitate the Siek nation, and the consti¬ 
tutional genius of the people, must incapacitate them, during the existence 
of these causes, from becoming a formidable defensive power; nor are they 
invested with that species of executive strength which is necessary to 
advance and establish a distant conquest. In the defence and recovery 
of their country the Sieks displayed a courage of the most obstinate kind, 
and manifested a perseverance, under the pressure of calamities, which bear 
an ample testimony of native resource, when the common danger had 
roused them to action, and gave but one impulse to their spirit. Should 
any future cause call forth the combined efforts of the Sieks to maintain 
the existence of empire and religion, we may see some ambitious chief, 
led on by his genius and success, and, absorbing the power of his associates, 
display from the ruins of their commonwealth the standard of monarchy. 
The page of history is filled with the like effects, springing from like causes. 
Under such a form of Government, I have little hesitation in saying that 
the Sieks would be soon advanced to the first rank amongst the native 
princes of Hindustan and would become a terror of the surrounding states.^ 


^ Rules of Sikh conduct, called the Rahit in their terminology, are the 

same for all Sikhs and are applicable to all converts whether flrom amongst the Hindus 
or Mohammedans. 

* The suppression or ill-treatment of Muslims seems to have been very much 
exaggerated and may be taken as based on wrongful information given to him by 
his prejudiced informants. Colonel Polier himself olro seems to have been considerably 
influenced by the anti-Sikh propaganda of the then interested parties. 

^ This prophecy of George Forster came to be fulfilled in the person of Maharaja 
Ranjit Singh (1780-1830) who created a monarchy, benevolent and republican in 
its character, out of the various Sikh Miaals and Muslim States of the Panjab towards 
the end of the eighteenth century. (Cf. George Forster, A Journey from Bengal to 
England, i. 205). 
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INDIA AND CHINA ; ANCIENT CONTACTS* 

^ What India bboeivbd from China 

By SuNiTi Kumar Chattbrji 
{Paper received on 22nd September^ 1960) 

India and China : Aorbements and Contrasts 

India and China are two of the greatest countries of Asia and the 
world, from various aspects. In point of population, they are the first 
two countries of the world, China with her 650 millions (including not only 
the Han or Chinese people prox)er, but also certain ‘ autonomous national* 
ities ’ which are now within the orbit of the Communistic People’s Republic 
of C]!hina, like the Turki-speaking peoples of Sin-Kiang, the Tibetans, and 
quite a number of other minor peoples), and India with her 340 millions 
(we should consider the fact that although politically India and Pakistan 
are separate countries, they nevertheless form a single geographical and 
cultural unit; and taking India and Pakistan together as one unit, 
although divided politically, the total population of the sub-continent of 
Undivided India would be some 420 millions). In extent, India is not 
so big as China, but in other matters there are common points for their 
pre-eminence in the world. Of course, the Soviet Union and America also 
are very vast countries, but in population they come after China and India. 
Besides, the United Kingdom, Germany, Japan and France are not very 
big countries and do not have any remarkably large population (excepting 
for Germany and Japan, each with its 90 millions). But these countries 
have been in the forefront of modern civilization and progress, and were 
possessed of or are still holding vast empires. Therefore they command a 
very great deal of importance in the international domain. 

China and India are both very ancient countries, and the civilization 
and way of life, which was built up by them, has endured for millennia. 
The Chinese civilization and way of life is something unique, and so is the 
Indian one. There are certain fundamental differences in the background 
of both China and India, but there are also some very deep points of agree¬ 
ment as well. The people of China on the whole form a single racial unit 
with its various branches—^they belong to the great Mongol race. There 
is thus a basic homogeneity in the people of China. But in India, there 
is no such homogeneity. India has ^en, since very early times, a melting- 
pot for differrat races and cultures. Instead of a single type of people 
giving the base to the present population of India, we have at leart four 
distinct races with their different languages and cultures, who, by a very 
close miscegenation, gave rise to the Common Indian Type over 3,000 
yoate ago. The following racial elements have contributed to the forma¬ 
tion of the people of In<^, apart from a very early black Negroid people 
who appear to have been either absorbed or killed off by the subs^uent 
in-oomers. We have to consider firat the dark Austric people, vrim appear 


read by the Author before the Joint deeskm of the Indian Sab-SeotuMos of 
th« tSUkuttemetional Ooe^^ressof Orienteiista in Mosoow, 'O.S.B.B., on August 9,1000. 
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to have contributed the vast majority among the masses of the country— 
tho Austric people are also found in Burma and Indo-China and Indonesia, 
and in this way one of the racial components of the Indian people has got 
a genetic connexion with the peoples of Indo-China and South-East Asia 
and of Indonesia. The next element in the Indian population was fur¬ 
nished by the Mongol peoples, who were golden or yellow in colour and 
had their special physical characteristics. Along the Himalayan slopes, 
in Assam, in East and North Bengal and other parts of North India, the 
Mongoloid element was to be found. In ancient times, before it fused 
with the other elements, there is evidence that this Mongoloid element 
also trickled down to Rajasthan and Central India. The third element, 
which is one of the most important constituents of the Indian population, 
is the Dravidian. They are a brown people originally from the East Medi¬ 
terranean area, and they gave some of the basic components for the culture 
of India, along with the Austrics. Finally, we have the white Indo-Aryana, 
who were probably the latest comers in the field. These Indo-A^ans 
brought a very powerful social organization, and they gave the final tone 
and discipline to a composite civilization which grew up on the soil of 
India; and their language, which was Vedic Sanskrit in ancient times, was 
a very great contribution of theirs. Through this language, India is linked 
up mentally and spiritually with the world of Europe. 

In this way, we have a mixture or fusion of at least four main races: 
tho dark Austrics, the yellow Mongols, the brown Dravidians and the 
white Aryans; and this fusion brought about the creation of the Indian 
Man, some 3,000 years ago and more. There were other racial elements 
from outside, but they have all become assimilated. A great contrast be¬ 
tween China and India in this matter therefore is this—^that China is essen¬ 
tially Mongol, whereas India is a fusion of Aryan and Dravidian, Austric 
and Mongol. In the development of culture and mentality, this fact has 
been effective in shaping the orientation of the Chinese and Indian minds. 
The Chinese mind is practical and factual and pragmatic, and it has a very 
vivid sense of actualities. Its.historic sense is someti^g unique. The 
Indian mind is thoughtful and speculative, and at tho same time emo¬ 
tional. In order to make fully effective the fusion of races, which is at its 
base, it could not but neglect factual and political history; and it devel¬ 
oped a sense of accommodation and acceptance rather than rejection and 
intolerance. Rejection and intolerance are of course not to be found in 
China, at least in a pronounced or aggressive form, because the Chinese 
mind was from very early times moulded by the philosophy of the Too, 
which sought to look into the basic Unity behind Ufe, almost as much as 
the Indian mind. Then, the mind of India influenced tremendously that 
of China through Buddhism. China also appears to have influenced (but 
only at a later period) some aspects of the Indian way of thinking as well. 

Although outwardly there are vast differences in appearance and in 
personal habits as well as corporate behaviour, the economy of these two 
countries is basically agricultural. The common characteristics of an agri- 
oultinral economy and agricultural civilization are to be found in both 
India and China. Certain social values are common to both the countries; 
and the most fundamental of these has been the solidarity of the family. 
The relationship between the head of the family and the dependents—of 
the father with the sons and dau^ters, of the husband with the wife, «id 
similar relationships among the various memb^ of a family unit whether 
they are connected by blood or not, are regulated by a fixed code of usage 
which is very similar for both India and (Siina. India is more religiously- 
minded than China, and India is more philosophical in her attitude. But 
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there is no lack of deep religiosity in the mind of China also, llie prasent 
Oonununist set-up in China with its new ideologies is unquestionably 
bringing about some very remarkable changes in the Chinese way of life, 
just as the forces of a new Individualism and of a new Economy are doing 
the same thing to the traditional Indian way of life. But it will take some 
time before the basic things are altered and the basic values are abandoned. 
There is a wonderful resilience in the Chinese mind and in Chinese society, 
as much as in the Indian; and it will have to be seen how far it can nuun* 
t.n.in its old sense of values in a changing new world. 

The peoples of China and India have been neighbours for at least 
4,000 years, and in the earlier stages of their history they were isolated 
from each other. But both India and China appear to have developed 
independently some conceptions about the World and Being and the 
Ultimate Reality, which have a strange family resemblance. Thus, for 
example, the Philosophy of Taoism in^its transcendental aspect, and that 
of the Upanishads, which are unquestionably independent contributions of 
the countries of China and India, have some very great resemblances. 
Similar conceptions are found among other peoples far away from India 
and China, like, for example, the True Africans (Black Africans), and the 
Polynesians. These would appear to be certain ideas which were arrived 
at independently by various sections of Humanity in different times and in 
different climes, and they would suggest a sort of a universal reaction in 
the human consciousness with regard to the World of Being. Thus in China 
there is the Philosophy of Tao,* which is Cosmic Order and Unseen Root 
of all things; and this can be compared with the Indian Philosophy of the 
Supreme Spirit {Para-Brahman) which is conceived of as Cosmic Order 
{Rita)y as well as Moral Order (Dharma ); and this Para-Brahman is both 
transcendent and immanent in this universe {kata-v~ul, as the idea is 
expressed in Tamil). Tao is also the Unseen Reality behind life which 
is equally a Cosmic Order, and it expresses itself in Teh or Virtue or the 
essential character of the thing, like the Indian conception of Dharma. 
The unmanifested Para-Brahman or Tao —^which may be called the Absolute 
in its own Nature—manifests itself through the various categories, in¬ 
cluding the various Divinities, which in later imagination are connected 
with the different spheres of nature and man’s material, moral and spiritual 
life. The Africans similarly have a faith in an Ultimate Force which is 
working through the Universe, and this Force also in their conception 
manifests itself in the various Cods and Spirits to whom Man addresses 
himself. The Polynesians have a similar conception of Harm or Tnnate 
Force or Virtue or Principle which is operating in everything. These basio 
things apart, there are certain other points in which the Chinese and the 
Indian approaches to existence appear to agree, although there are notable 
points of ^vergence as well. 


Connexion between India and China thbouoh Buddhism, and 

THBOUGH SiNOLOOIOAD AND INDOLOOIOAL STUDIES 

This basic agreement between India and China was to a large extent 
resx)onsible for Mahay&na Buddhism being easily accepted by China from 
the early centuries afrer Christ and absorbii^ it in the fabric of China’s 
own native culture. China and India first appear to have come to know 
each other indirectly, without any actual contact, during the centuries 


* Dhau in Ancient Chinese pronunciation. 
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immediately before Christ. We do not have any evidence of an earlier 
knowledge or contact between India and China. From the time of Christ 
right down to about 1,200 years later, for a whole millennium and more, 
India and China knew each other fairly well, and in this matter the 
advantage was always more on the side of China, because Chinese travellers 
and pilgrims used to come to India and return home, whereas Indian 
scholars who went to China mostly stayed on there. There was therefore 
greater knowledge about India in China than about China in India? This 
contact was particularly close during the first 800 years after the iftrth of 
Christ. Gradually India and China with their domestic troubles were cut 
off from each other—^the invasion of India by the Arabs (early eighth 
century), when they conquered Sindh, and then by the Turks (from the 
tenth century onwards), and finally early in the thirteenth century the 
Turks established a Muslim Empire in North India; and the terrible blow 
suffered by the Indian people in this struggle with Islamized Arabs, Turks 
and Iranians forced them to abandon their international contacts in 
Eastern and South-Eastern Asia and in Indonesia. China, after the Sung 
period, came under the domination of the Tatars, and her earlier enterprise 
in this matter similarly suffered a check. They almost forgot each other, 
though in China the presence of Buddhism kept up the memory of India 
in the mind of China, and also in the life of China. In India, China came to 
be known as MaM-Cina or Great-China, and was known as a great country 
to the North-East of India, and that was all. Of course, certain articles 
were received from China by India, like vermilion and silk and pottery. 
But then it was mainly through Muslim traders by the sea, from the 
beginning of the second millennium A.B. 

The interest which the European Man felt in the Man of Asia, as a 
direct result of the working of Greek Humanism on the mind of cultured 
Europe (from the days of the Renaissance in the fifteenth and sixteenth 
centuries, and particularly in the eighteenth century), made European 
scholars take to the study of the past of India and China. The European 
Sinologues or students of Chinese things, beginning with the Roman Catholic 
Jesuits in China in the seventeeth century, discovered the early literature 
and culture of China. When they began to read Confucius and the early 
Chinese Classics in the original in the middle of the nineteenth century, 
the history of the contact between India and China in ancient times was 
discovered by European scholars of Chinese in France, England and 
Germany, by their study of the old records left by the Chinese Buddhist 
pilgrims and scholars themselves. Side by side with Confucius and Mencius, 
Laocius (Lao-tzii) and Chuang-tzu and the early poets and historians, the 
writings of Fa-Hsien and Hsuan-Chuang and Yi-Ching gave to the Euro¬ 
pean Savants glimpses of a new world, and opened up the lost story of 
intellectual and spiritual, artistic and scientific co-operation between India 
and China in those far-off centuries. The story of this contact betwe^ 
India and China came also to India through English and other European 
languages. The intellectuals of modem India discovered CShina as an 
ancient friend and fellow-traveller in the same quest for Truth: and Hie 
Indian intelligentsia received this discovery with enthusiasm, and opened 
out their heart in friendship for China. Similarly, in China, scholars trained 
in the European tradition, and the old-fashioned Chinese Buddhist and 
other scholars, both had their attention drawn to all this wealth of historioal 
information preserved in their own lit^ture; and Hiey, too, discovered 
once again in the modem age their old friend India. The study of this 
Sino-Indian contact was pursued in India as a put of Indian and Adrian 
SSstory. 
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But there was a great draw-back that all this study was done by 
Indian scholars only second-hand, through materials made accessible to 
them by the scholars of Europe. The fimt Indian scholar at the present 
age, who by learning Chinese from his great French Master Sylvian L^vi 
put to use original Chinese documents and wrote a number of first-rate 
works on this subject (which formed the first scientific contribution of an 
Indian Sinologue to the topic), was the late Frabodh Chandra Bagchi, 
Vice-Chancellor of Visva-Bharati University, whose untimely death has 
been such an irreparable loss to Sino-Indian scholarship. In India, the 
initiative, which was taken by Sir Asutosh Mookerjee in the University of 
Calcutta and then by Rabindranath Tagore in the University of Visva- 
Bharati to inaugurate Chinese studies, has been taken up by the National 
Government of India; and Indian scholars are being sent to China to study 
the language, to obtain first-hand information about the history and civi¬ 
lization of China, and to work out, among other things, the problems of 
Indo-Chinese cultural contacts. 

The Chinese Buddhists from very ancient times had a great love and 
respect for India as the land of the Buddha. Buddha’s personality—^the 
profound trends of his thinking, as well as his all-embracing love of man 
and of all living creatures—had made a very great impression on his con¬ 
temporaries. His life and his doctrines became for one half of Humanity 
a great source of inspiration. The loving reverence with which he was 
looked upon by his followers not only in India but also outside India, the 
devotion which his personality evoked, is something imique, and it is com¬ 
parable to the love and reverence for Christ which we find in Christian 
communities. Chinese Buddhists have given ample evidence of the lines 
in which, through the intermediacy of Buddhism, Indian civilization and 
Indian thought worked on the mind of China. The Chinese have received 
Buddhism and with it Buddhist philosophy and certain Buddhistic values 
like Ahimsd, Karuva and Maitrl (non-injury, charity and active good¬ 
doing) from Buddhism; with Buddhism also came some abstruse systems 
of thought, the like of which was not known in pre-Buddhist China. The 
Indian system of writing created a profound impression on the Chinese 
mind, as in their script the Chinese did not lay any considerable value on 
the sounds of the spoken word; they were busy in representing otjects and 
ideas by means of elaborate and arbitrary (though very cleverly conceived) 
symbols. The phonetic study of their language for the first time started 
among the scholars of China with their knowledge of the Indian system of 
writing with its phonetic basis. This was a very great advance in linguistic 
study in China. Although China did not abandon her native system of 
pictograms, indeograms and phonograms, a new world was opened up in 
linguistics to the learned men of China in this way. Indian medicine and 
Indian astronomy also had some influence in Ch^a. Quite a number of 
new literary genres or types as well as styles came to the knowledge of 
Chinese writers and scholars through Indian literature which began to be 
translated into Chinese. Certain Indian Buddhist and other conceptioiw 
became so very much embedded in the Chinese consciousness that this 
brought about a very great spiritual rapprochement between the people of 
India and the people of China. The Chmese quite early made Budmiism and 
Buddhist ideas and rituals so much a part of their life that one can 
say at the present day in China the national religion of China (what remains 
outside of the present-day Communist s;^bere of influence) is a chemical 
compound or amalgam of Taoism, Confucianism and Buddhism. In his 
social life and behaviour as a normal cultured individual, an educated 
man is a Confuoianist. In seme of his mystic iqiproach to the Unseen 
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Reality, he is a Taoist; and in his deeper philosophy of life, as well as in the 
ritual which is followed in death, he is a Budd^t. In following popular 
cults and practices and worship of the Gods, he is a Taoist and a Buddhist 
combined into one. In this way, a new tone was given to CSiinese life 
through Indian contact. In the outward expressions of life, we note that 
in the arts, both the higher arts and in the artistic crafts, there was a good 
deal of influence from India on China. A new branch of Chinese and 
one of the profoundest in its expression of the ideal, came intol)emg— 
Buddhist-Chinese Art. China’s great contribution in hteratmre and in the 
pictorial art was in her reaction to Nature. China’s Nature Poetry is one 
of the most delicate and most artistic expressions of human sensibility; 
and Chinese landscapes and studies of Nature are unequalled in their realism, 
and in their profundity as well as in their sublimity. In this matter, 
certain schools of Buddhism have given a considerable amount of impetus 
to the artistic soul of China—in this love of Nature, and of the life of the 
recluse dedicated to meditation, as they were reflected in literature as well 
as pictorial art. 

The great debt of China to India was tacitly accepted by China, and 
India also felt quite glorified at having a kalyana-mitra or ‘ Friend in the 
Quest for the Good * in China. In certain Indian quarters, which were not 
very informed or circumspect, there has developed at the present day 
also a feeling of pride for this, and this might be with charity regarded as 
pardonable pride, when through ignorance it does not go dangerously near 
Chauvinism. 


India-China Cultubal Influences not a One-way Tbaffic : 

Chinese Influences on the Mind of India 

If China received so much from India, one might also ask—^what did 
India receive from China ? Of coarse, we have a list of material objects 
which we received from China in very early days: like silk stuffs, like 
bamboo flutes, like vermilion, like paper, and some fruits like the peach 
and the pear, and a few other things. But these material objects do not 
prove anything. When two great peoples meet, we would expect them to 
influence each other, not by an exchange of the world’s goods merely, 
through trade or barter, but by exchange of ideas, of intellectual and spiri¬ 
tual ideas and values in the higher plane. China had unquestionably one 
of the greatest civilizations of the world. India and China were at the 
apogee of their civilizations during the greater part of the first thousand 
years after Christ. Some of the feest intellects of China came to India 
and made their prolonged sojourn at a time when India had her intellectual 
powers at their highest. And out of curiosity and interest in other peoples, 
some of the best intellects of India, again, went to China, to learn the 
Chinese language and help the Chinese people in translating into their 
language In^an religious and philosophical works. They also carried their 
ideas to China—^in literature and in the fiine arts and in whatever sciences 
they knew in those days. If India could not receive some of her mental 
pabulum from China, that would only show an intellectual poverty and 
want of receptivity among the Indians. The question naturally would 
arise—^was this long period of contact between India and China, which was 
so fruitful in China, merely a one-way trafiic 1 Could not India also take, 
as she gave ? 

This is a matter wliich did not so far seem to exercise the minds of 
those who were concerned in the study of India-China cultural contacts. 



1959 ] 


INDIA AND china; ANCIENT CONTACTS 


05 


The great fact of China being largely the debtor was admitted, and it was 
very rarely seriously considered whether China was able to pay back to 
India some of her debts in similar intellectual and spiritual contributions. 

This matter should be taken up for investigation by scholars of Chinese 
in India who have a full knowledge of the implications of Sino>Indian 
cultural contacts, and by scholars of Indology in China who can supple* 
ment their unique knowledge of the Chinese background by what they 
come to know about the Indian background. As one who has bemi inter¬ 
esting himself in the question of India’s contact with other peoples, among 
other problems of Indology, the present writer thinks that actually India 
was not remiss in her interest and curiosity, and in her acceptance of certain 
things of intellectual and spiritual import from China; and he confesses 
to feeling very happy over this, as it takes away the stigma, at least to 
some extent, that India in her great centuries was not responsive to other 
cultures she came in touch with. 

We know that the Indian mind and Indian artistic expression were 
both stimulated by the contact with Greek thought and science and Greek 
art, from the last quarter of the fourth century B.C. onwards. In science, 
India had enough of a cultural mind to accept Greek astronomy in toto 
as being more accurate and more scientific than her old Vedic astronomy 
which she abandoned by A.D. 420, and with this science she also took 
over a number of Greek words which form part of the astronomical technical 
terms in Sanskrit. There was no sense of exclusiveness, no inferiority 
complex in this borrowing of something of real value from foreigners, whose 
superiority in this matter was frankly admitted by Indian scholars; and 
their amour propre was not hurt by this. 

It would appear that similarly in some other lines of thought or 
attitude towards the world, when India and China had direct contacts with 
each other from the first century A.D. onwards, at a time when India was 
for integration rather than segregation, India was attracted by certain 
things of the intellect and spirit which came to her from China, and she 
accepted them unquestioningly, and absorbed them in her own culture 
and made them entirely her own—as much as (or even more than what) 
China did with regard to the things in the ideological and technical world 
which came to her from India. 

With the direct impact of Buddhism in China, Buddhist texts, mostly 
from Sanskrit, began to be translated into Chinese. The Chinese as an 
advanced people, with philosophical systems of their own, were actuated to 
translate abstruse Sanskrit terms of philosophy by thek own Chinese 
words. Even in the matter of Sans^t (Indian) names, the Chinese quite 
early followed the device of translating these names into Chinese, rather 
than trying to represent these unfamiliar Indian names as they were in 
the original Sansl^t. But still, hundreds of Scuoskrit personal names and 
place-names were sought to be transliterated in Chinese, though it was a 
very unsatisfactory process because of the nature of the Chinese script, 
which was basically pictogrammatic and ideogrammatic. But. a few 
coii^on words have found a place in Chinese from the Sanskrit, with 
th^ pronunciation profoundly changing in the various modem forms of 
Chinese in the course of the last 2,000 years. Thus we have in the various 
forms of Modem Chinese the word Budd^ pronounced as JTu, Fo and Fat; 
Sai^ha occurs as Sing, Brahma as Fan, ^kya as 8ha-chia, Kdiyapa as 
Ohia-yeh and Ka-yep, DJuxrma as Ta~mo, FymSrajiva as ChiU‘ino-lo~shih, 
etc. etc. And there are scores of such disgtiised &tnskrit words and names 
in Chinese. 
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Chikess Words in Sanskrit 

Now, as we do not know of any Chinese book having been translated 
into Sanskrit (excepting the Tao-Teh-King, which was translated but has 
not yet been found in its Sanskrit version), we cannot expect Chinese words 
and names to come to Indian languages in ancient times. There was no 
scope for words of abstract sense to come to Sanskrit, either in the original 
Chinese or in Sanskrit translation. But names of some articles iiworted 
into India from China brought their Chinese names, and some ^ these 
have been found in Sanskrit and other Indian languages. We have so far 
been able to find onlg abovi half a dozen Chinese toor^ in Sanskrit, which 
came to India some 1,800 to 1,000 years ago. Further investigation is 
sure to bring out some more of such Chinese loans to Sanskrit. We may 
mention the following: 

(1) The name for China itself—Sanskrit Cina, which is believed to be 
the Indianized form of the pre-Christian d 3 niastic name of Ts’in —under 
the Ts’in dynasty, China for the first time became a great empire, and its 
fame spread to the West and the South—^to Central Asia and Iran and 
India. 

(2) Silk was a great contribution of China as a valuable textile product. 
Chinese silk came to India at least as early as the second century B.C. It 
was first known in Sanskrit as clndmiuka or *the cloth from the Chinese 
fibre’. Among various Modern Indian names for different kinds of silk, 
we have the word tasara—tasar in Assamese and Bengali, Anglicized as 
‘titsser silk’, and this word, although it has been connected with a Sanskrit 
trasara (which itself may be a Sanskritization of the vernacular word), 
one is tempted to connect with the Chinese tai-ss^ or tai-sser, meaning 
‘great or valuable silk’; and the late Dr. Prabodh Chandra Bagchi agreed 
with me in this affiliation of the Indian word tasara, 

(3) Bamboo flutes used to be imported into India from China from the 
second century B.C. The Sanskrit word kicaka, meaning a very slender 
kind of bamboo to make flutes from, has been connected by Sylvain lAvi 
with the ancient Chinese word * K'i-chok (Modem Standard Chinese ChH- 
chu), meaning ‘the bamboo of K‘i’. 

It must, however, be said in the above connexion, as my friend Professor 
Luciano Fetech of Rome has drawn my attention to it, this proposed affi¬ 
liation of the Sanskrit word kicaka has been cogently controverted by 
the late Professor Jean Przyluski of Paris, himself a pupil of L4vi. 

(4) Sindura, the Sans^t word for vermilion, apparently comes from 
an Old Chinese word, one of the modem pronunciations of which is fo’m- 
Vung ‘China lead’. Vermilion is known in Sanskrit also as ndga-raJda, 
i.e. ‘blood of the snake or dragon’. Probably behind this name is some 
story which came from China with the vermilion dye itself, that this 
bright red colour was the blood of the dragon, which has such an important 
place in Chinese myth and folk-lore. 

(6) The late Dr. Prabodh Chandra Bagchi found a word iayalj^ in a 
Chinese-Sanskrit vocabulary prepared in China in the eighth centu^. 
^ayab is given as the Sanslait equivalent of the Chinese word for ‘paper’. 
This word is no longer in use, whether in Sanskrit or in any old or modem 
Indian language, (^e common Indian word for ‘paper * is a Central Asian 
word, which came through Persian in the form of kdghadh — kdYdB—ot 
hdghaz, whence we have a Sanskrit kayagata, besides kagada, and Modem 
Indian forms like kdgaj or kaghaz in Hinffi-Hindustani, kagc^ in Ben^li, bSkoi 
in Assamese, kagad in Old Hindi, in Gujarati and in lUtoathi). The word 
dayaJ^, according to Dr. Bagchi, is a borrowing in Saxukrit (and other Indian 
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languages also, presumably, in the serentb and eighth centuiiea A.D.} from 
the Chhiese word for paper, which is now pronounced as tsieh, or 

(6) There is a Sanskrit word of unesplained origin, mitsSra, meaning 
some kind of precious or semi-precious stone, and this is found in the 
MaMbhdraia, the Hari-mmia and other works, portions of which date 
from the* early centuries after Christ, when Chinese contact with India was 
fully established (some of the oldest portions of the present MahSbh&ratat 
of course, would go back to the beginning of the first millennium B.C., and 
other portions, in their subject-matter at least, may be even earlier). 
Musara also occurs in the compound-word muaara-galva, which means ‘a 
cup of some costly or rare stone’. 1 have suggested that this word mtisdra 
has come to India from China. In Chinese we have a compound-word of 
two characters which is now pronounced as mo-so, but the older pronuncia¬ 
tions, before A.D. 1000, were * mtoa-sab or ♦ mwa-aar : and this word 
means also some kind of unidentified precious stone. The Persian and 
Arabic word for * coral btiaaaS or hiaaad, is in all likelihood connected with 
the Chinese word; but who borrowed from whom in this case, we do not 
know. 

The above list of 6 words may be looked upon as fairly attested or 
plausible borrowings by India from China. Unquestionably there are 
some more, which will have to be found out. Peaches and pears came to 
India from China, but no Chinese names came with these fruits—^peaches 
were known as clvJani, meaning just ‘Chinese’, or ‘China fruits’ (cf. the 
English word China meaning ‘Chinese pottery ’), and the pear was known as 
clna-rdja-putra or ‘the Chinese Prince’, as a compliment to the deliciousness 
of the fruit. The current Indian names for these fruits are quite different, 
e.g. Panjabi add or did for the peach, and ndipdtl, of Persian origin, for the 
pear (or a fruit allied to the pear). 

^om the third century A.D. some of the best scholars of China began 
to come to India. Before that some Indian religious preachers who took 
Buddhism, and Indian Buddhist literature and Buddhist art with it, had 
already been in China; and they appear to have created a profound im¬ 
pression on the Chinese people. The earliest missionaries from India of 
whom we have a record are the two scholars who went from India by way 
of Central Asia to China about A.D. 68, and established the first centre 
of Buddhism in China, which is still stan^ng as a testimony to their great 
piety and enterprise, the Pai-Ma 8zd or ‘the White Horse Monastery’ at 
Lo-Yang, at that time the Han Dynasty capital of China. The two mis¬ 
sionaries were the monks Kfiiiyapa Matanga and CobharaDa or Dharma- 
raksha. The present writer had occasion to visit this monastery (in 
November, 1958) and to offer his homage to the memory of these great sons 
of India, who were the first links in the golden chain of friendship between 
India and China, in front of their grave mounds {aamddkia) and of their 
images, within the grounds and the halls of the Lo-Yang temple. 

How Chinssb Ideas first game to India 

The Chinese pil grims and scholars who used to come to India, it may 
be naturally expect^, evoked considerable interest in the mind of the 
Indians. Little bits of information about their sojourn in India and about 
what they did and said in India, can be collected together, to form an 
interesting copter in the history of the early influencing of the Indian 
mind by that of CSiina. These Chinese scholM-pilgrims came to procure 
Buddhist books, and to study them under proper masters, and to acquire 
a competence to translate thmo into their own language: and that was 
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their first objective. They also came to see the various holy places asso¬ 
ciated with the life of their Master, Buddha. But when they were living 
amongst Indians, whether in a Buddhist Monastery or University or in 
the Court of a King, one could be sure that all the while they were not 
talking about Buddhism and Buddhist philosophy; and Indians round 
about them were also asking for information about China and China's 
great culture, China’s way of life, and various expressions of the civiliza¬ 
tion of China. When these Indians expressed a certain amount of Vant of 
knowledge or interest, they provoked a Chinese scholar like Hsuan^huang 
to a protest and to an admonition against this kind of un-informed mental¬ 
ity. We can be perfectly certain that in the course of their close exchange 
of ideas and friendly conversation, intelligent Indians, who were both 
monks and lay-men, scholars and men of affairs, came to know a lot about 
China, and found out how China both agreed with and differed from India 
in many respects, in her life and culture. They would not be discussing 
abstruse points of Buddhist philosophy only, but we may be pretty sure 
that they were also discussing history and travel and literature and art. 
Some notions about Chinese literature and its content and ideas and ex¬ 
pressions in this way filtered down to the Indian scholars of the day, who 
had the privilege of coming in touch with the visiting Chinese pilgrim- 
scholars. And the result we see, though in an indirect manner, in Indian 
art and Indian literature. Enquiry in this matter in a deeper and more 
systematic way could be further pursued. 

Chinese Art and India: Gupta Coins 

During those great centuries, when we were producing the frescos 
and sculptures in the caves of Ajan^ and the magnificent cave temples 
and rock sculptures of Mahabalipuram and Ellora and Elephanta (after 
the initial work in this line was achieved in pre-Christian centuries at 
Barabar Hill and Udayagiri and Kha^dagiri in Eastern India and at Bhaja 
and Karle in Western India), Buddhist China was not idle, and nor were 
distant Korea and Japan. As a fitting counterpart of the Ajauta frescos, 
we have the magnificent frescos of about the same period in the temple 
walls of Horiuzi (Horiuji) in Japan and the later frescos at Tun-Huang in 
China, and the equally great Buddhist sculptures at Yun-Kang and Lung- 
Men and other rock-temple sites in China. Competent scholars have 
suggested that although there was plenty of Indian influence in these 
expressions of Buddliist art in China, Korea, and Japan, there was also a 
large amount of independent Chinese, Korean and Japanese approach; and 
it has even been suggested that there might be some influences of Chinese 
painting on that of Ajapta. This was a great period of give-and-take 
between the two great cultures, and so it need not be at all surprising if 
that were true. Indian influences are noticeable in the sculx>ture of Iran 
in the Sasanian period, and there is also evidence of the influence of the 
Achaemenian, Parthian, and Sasanian Iranians on the art of India along 
the centuries. I have noted one or two things in the domain of art—^how 
Indian metalwork in the centuries round about Christ was influenced by 
that of Iran in successive centuries. The coins of the Gupta Emperors are 
among the most artistic in the history of Numismatics. After the coins of 
ancient Greece and Borne, the most artistic coins of the ancient times 
are those of the Gupta dynasty in India. In these coins, there are> of 
course, some relics of Greco-Boman influence. The Kush&^a Empire of 
Iran, Central Asia and North-Western India had adopted the title of the 
Chinese Emperor T’ien-TzU or * Son of Heaven’ as one of their own titles 
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(the Ghinese expression was translated by them into Sanskrit as Hem- 
putra, and in the Iranian Pahlavi as Bagk-pfahr or Bay-pukr^ from Old 
Persian Saga-jmihra or Baga-puBra, which was later mo^fied into Arabic 
as Fagh-fur or Fay-fUr). 

Simj^rly, we ^d also some results of Ghinese contact, at least ki the 
domain of art, as patronized by the Gupta Emperors in India. The Gupta 
coins have inscriptions in Sanskrit in the Gupta-Brahml character of the 
fourth and fifth centuries A.D. These Sanskrit inscriptions are written 
along the rim of the coin in the ordinary Indian way, the letters running 
from left to right. Thus, for example, we have full Sanskrit inscriptions, 
like— apraiirafJid raja jitvd mahlm sucarUair divant jayati (‘the king 
without a rival, after having conquered the world, is now conquering Heaven 
by his good deeds’), but the name of the king is given in the middle of 
the coin, beside his standing portrait, with the letters written in the Ghinese 
fashion from top to bottom, and the two lines going from right to left 
(the aksharas or Indian syllabic letters being given in two lines, 8a-mu-dra 
and Qu-pta, written from top to bottom). In later Ghinese-Sanskrit 
dictionaries prepared during the period of the T’ang emperors, Sanskrit 
words were written in the same way, the aksharas being put down one 
below another in the style of the writing of Ghinese characters. This device, 
which was employed here by the designer of the coin, was certainly some¬ 
thing new in the decorative use of the alphabet in India, and it looks like 
having been inspired by the example of Ghinese writing, which, it may be pre¬ 
sumed, the artist had seen, and it had probably struck him as something 
novel which could be introduced on the coin. If it is argued that it was 
an original idea of the artist, without reference to Ghinese writing, it can 
only said that this is one of many points where we find agreement with 
things Ghinese, and this agreement came up after our contacts with Ghina 
had taken shape and were in a fiourishing condition. Then, in some of 
the Gupta coins, as for example in the Aiva-midha or Horse-Sacrifice Goins, 
the figure of the horse resembles the horse in contemporary Ghinese art. 
The pennon or little banner is depicted in the coin on a staff in front of 
the horse, as flying in the wind, and this floating drapery suggests similar 
treatment of Ghinese drapery. Students of Indian and Ghinese art, I am 
sure, will be able to find out some points of agreement. Ghin^ pictorial 
art has got specimens preserved for us from early pre-Ghristian centuries, 
and in the fourth century A.D. there was the great Chinese painter Ku 
K’ai-chih, whose stately figures of Chinese men and women in the three or 
four great paintings ascribed to him, which are still preserved, give us 
some idea of the achievements of the Ghinese pictorial art just before the 
Gupta period in India. 

Chinbsb Lttbbatttbb and thb Letbbatubb of India: Thb Chinbsb 
AND Indian Attitudbs to Natitbb 

It has also been suggested that there is a good deal of agreement be¬ 
tween the Ghinese attitude to art and the Indian attitude, and here there 
might be mutual influencing. But this matter has not been considered 
carefully on a comparative basis. One thing is noteworthy. In Ajai^tA 
there is a great deal of the study of the stUl-Me in Nature like flowers and 
frmits, and occasionally trees; and animal life in Nature is also freated in 
Indian art with a go<^ deal of sincerity and sympathy as well as realism 
and gusto. But landscapes and natur8-i>ainriD|^ are virtually absent in 
Indian art. As we shaU see later on, in deaUi^ with Ghinese and Indian 
attitudes to Nature, it would appear that the Qiinese early developed the 
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habit of detaching themeelves &om Nature, and this enabled them to 
contemplate Nature as one would contemplate a scene in a landscape. 
Hence we have quite early in Chinese painting the development of the land¬ 
scape, which was lacking in Indian art. 

In the domain of literature we note also certain new approaches in 
India (as in Sanskrit literature), which we do not find to be so prominent 
before our Chinese contacts. Tlie first thing to note is the Indian and the 
Chinese attitudes to Nature. The Indian attitude to Nature, begmning 
from the Vedic period onwaxds, has been that man is not separated or 
detached from Nature; and this attitude has been described as being 
rather primitive (the word being used without any disparagement), in as 
much as man feels himself to be quite a part of Nature. He is always 
conscious that he is for ever in it, and he is not an entity outside Nature. 
He is not conscious of detaching or separating himself from his Mother 
Nature or Mother Earth, and of thinking himself either as a Master over 
Nature, who must and can control Nature, or who could appreciate Nature 
and her beauty from the outside, as it were. The Indian conception of 
a single Principle running through the whole universe, animate or inanimate, 
forms the basis of this idea. We have plentiful evidence of it in ancient 
Indian literature. Man is a part of Nature, and therefore he has a sort 
of kinship with Nature. In Kalidasa’s ^dkuntala, we find that ^akuntala 
most easily and naturally looks upon a creeper, which she has named Vana- 
jydtsnd or ‘Moonlight of the Grove’, to be as a sister to her. She has be¬ 
come a veritable mother to a motherless fawn which was her pet. The 
sentiments which are expressed by St. Francis of Assisi in his famous 
‘Canticle of the Sun’ are echoed in the Rig-Veda; and in a late Sanskrit 
work like Vairdgya-i§ataka of Bhartrihari. The powers and forces of 
Nature are brothers and sisters of man, as much as Heaven is his Father 
and Earth is his Mother. Classical Sanskrit poetry is redolent with the 
spirit of woods and forests and with the diverse atmosphere of the various 
seasons, and within this background Man is just a component of it, and is 
not something detached and placed outside. In China, this attitude, it 
must be admitted, cannot be said to be entirely absent. But quite early, 
both in China and in India, sages and thoughtful men developed the habit 
of withdrawing into themselves and living secluded lives ‘far from the 
madding crowd’, so that they might feel to be at one with Nature, as in 
the case of most Indian sages; or to contemplate Nature and find pleasure 
from this contemplation, as in the case of the sages of China. The Indian 
Rishis and Sannydains who had abandoned the world generally chose as their 
abode some little cottage in the heart of the forest or along the slope of a 
mountain, or in some natural cave (and in later times there were also artificial 
caves excavated for them by kings and rich devotees), with some mountain 
stream running in front, and there they would meditate and think and 
try to be in tune with the Infinite, and also take their fill of the beauty 
and bliss of Nature. A certain amount of detachment from Nature was 
inevitable, naturally enough, in such an attitude, although they wanted 
to feel at one with Nature in their quest for Nature’s God. In Sanskrit 
literature we have as quite a common thing this kind of situation, namely 
of a forest hermitage and of an isolated ascetic living in some cave or hut 
to feel inner harmony and unity of spirit with the Infinite Unseen Reality 
as manifested through Nature. In the Buddhist (Pali) ThSra-gdtha, giving 
in some cases the personal and subjective thoughts and effusions of Buddhist 
monks in early times, we have a number of most exquisite poems in wbidi 
the voice is heard of a solitary monk, living (like the Brahmanioal aatmySains 
or sages and tapawina or ascetics dedicated to the realization of the 
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Supreme Spirit) in some mountain glade all by bimaelf. He has as bis habi< 
tation some cave, and there he sits enjoying the beauties of Nature spread 
before him in the different seasons. All this presents a very charming picture 
of this kind of attitude and life. In China this thing is also found from very 
early times, and it would appear that here China developed this detached 
life for Nature independently of India. We can think particularly of the 
Taoist teachers and thinkers in China, beginning with the great Lao^tzh 
himself, as being in this line.. Later on, ^m both India and China the 
two streams united in Chinese literature. We have, as a result of the 
influence of the Dhyana or Ch*an School of Buddhism in China, this sense 
of an exalted detachment from the world of man, with a view to taking into 
one’s spirit the beauty of the world of Nature, becoming a very common 
subject in Chinese poetry, particularly when Taoist and Budd^t monks 
began to build their temples and monasteries in isolated spots among hills 
far away from the dwellings of men, where they lived in the midst of the 
beauty and sublimity of Nature. Chinese poetry and Chinese landscape 
paintings are full of this kind of thing—^the Scholar’s or the Taoist or 
Buddhist Monk’s retreat among the hills being a favourite subject-matter of 
both Chinese literature and painting. 

But quite early, in China, it would appear, they developed a sort of 
a conscious attitude of detachment from Nature, although they were in 
the midst of Natmre’s beauty; and this detachment was with a view to 
appreciating Nature much more fully. This attitude of deliberate or 
conscious detachment with regard to Nature is also the modem attitude. In 
India, it would seem that in KalidSsa, particularly in his Megha-duta, we have 
for the first time a sort of an intermingling of the two kinds of reaction to 
Nature. There is the older and deeper and more primitive feeling of being 
one with Nature, feeling oneself as a part of it; and at the same time there 
is also the feeling of the modem man, which can be characterized as more 
advanced, more sophisticated and more introspective, namely of holding 
oneself aloof from Nature in order to have a greater appreciation of Nature’s 
beauty and sublimity. My own personal view is that in this matter this 
detachment in the modem spirit in Indian (Sanskrit) Nature poetry, which 
we see in Kalidasa’s wonderfully beautiful vignettes of Nature, is due to 
the Indian poets and writers (at least some of them) coming in contact 
with the Chinese attitude and manner. In the Megfia-diUa of K&lidasa, 
we find most beautiful descriptions of the various sights and scenes which 
the Cloud as the Yaksha’s messenger to his beloved wife was to see on his 
way to the* Yaksha’s home in Alaka in the Himalayas. Here we have a 
series of most exquisite verbal landscapes from Nature and word-pictures 
of natural scenes, which were being surveyed by a scholar-poet who was 
moved to the depth of his being by the beauty of Nature, and who, instead 
of being lost in it as a part of it, was successful in steering himself clear 
and emerging from the meshes of Nature, and was able to be intoxicated 
by her l^uty from a point of vantage outside, so to say. We find 
similar beautiful word-pictures in all the other works of Kalid&sa, including 
his i^akunkdd and his Kwndra-satnbhava. What K&lidSsa achieved in the 
Megha-duta and other works was unquestionably something new and great 
in Indian literature, and this is one of the reasons why Olid&sa’s name 
and fame have never been dimmed in India, and why the Migha-dHta still 
forms a perennial source of joy for lov^ of literature and of Nature. But 
this point was not taken up for treatment in their poetry in the same 
manner ^ other writers of India subsequently; and thu wonderful Nature- 
note of IBMdfisa in the hmi^ of most of the later writers became some¬ 
thing o<Hiventional and lif^ees— evmi when we ha^ simh a wonderful 
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sweetness of language as in Jayadeva. Here and there, of course, we have 
in single-verse stanzas some beautiful descriptions of Nature in her beauty, 
in later Sanskrit poetry. But, on the whole, this note of a detached appre¬ 
ciation of Nature in all likelihood came to India, or was strengthened in 
India, through contact with Chinese scholars and men of faith like Fa-Hsien. 

Chinesb Litebatubb and KiLiDiSA: The MioHA-DUTA: 

The Abt of the Qabdbn in China and in India , 

Kalidasa lived about A.D. 400, in the first fiush of Gupta grandeur, 
and that was the time when Fa-Hsien also came to India. I womd not 
insist upon it, but it seems to me that in the story frame-work of the MSgha- 
data there is also Chinese influence. The idea of sending a Cloud to take 
a message, from one who is far away and is compeUed to stay there, to 
a dear friend or a beloved person, is of course very natural, and it can 
come to the mind of any poet sensitive to the things of Nature anywhere 
in the world. This is the basic theme of the Megha-dUUa, namely, sending 
the Cloud as a Messenger. It may be that Kalidasa was not at all indebted 
to any one, and much less to Chinese literature for this. But the fact 
remains that sending or asking the Cloud to act as a Messenger to one’s 
beloved is a common enough motif in ancient Chinese poetry. One of the 
greatest poets of ancient China, who is now regarded as the greatest poet 
with an individuality and personality of his own who flourished in pre- 
Christian China, viz. Ch’u Yuan (who lived approximately from 340 to 
278 B.C.), uses this motif or idea in two of his poems. In a little poem of 
his, entitled ‘Longing for My Love’, he says that he is sending Clouds as 
his Messenger (see Li Sao and Other Poems of Ghu Yvan : translated by 
Yang Hsien-yi and Gladys Yang, Foreign Language Press, Peking, 1953, 

p. 66): 

Lonely, longing for my Love, 

I gaze afar in my Distress. 

Far from Home and Qo-between (i.e. an emissary). 

How shall I my Grief express ? 

Clouds I seok as Messengers, 

My petition they deny; 

Swallows would swift Envoys make. 

Heedless they have flown on high. 

Ch’u Yuan has not pursued the idea beyond this in this short poem. 
But in one of his two biggest poems, namely the lA Sao or ‘ Falling into 
Trouble’ (the other one is ‘the Great Summons to the Soul’),T!h’u Yuan 
again has the motif of seeking tho help of the Cloud as a Messenger to 
the lady of his love (Li Sao and Other Poems of Chu Yuan, as quoted 
above, pp. 10-11), and the following passage as being d propos may be 
quoted : 

I wandered eastward to the Palace green. 

And Pendants sought where Jasper Boughs were seen. 

And vowed that they, before their Splendour fade. 

As Gift should go to grace the loveliest Maid. 

The Lord of Clouds I then bade moxmt the Sky. 

To seek the Stream where once the Nymph did lie. 

As Pledge I gave my Belt of splendid Sheen, 

My Councillor appointed Go-between. 

Fleeting and wilful like capricious Cloud, 

Her OlMtinacy swift no duuige allowed. 

At Dusk retired she to the Crag withdrawn. 

Her Hair beside the Stream, she‘trashed at ^wn... * 

* I am indebted to Dr. Mahad^a Prasad Saha for obtaining ^is refereoee to 
Ch’u Yuan’s Li Sao from friends in China. 
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Another Ohinese poet, who lived about A.D. 200, and was one of Uie 
seven great poets of China during the last years of the Han dynasty, Hsu 
Kan, wrote a beautiful httle poem, which has been translated by H. A. 
Giles in his History of Chinese Literature (1901: pp. 119-20): 

O boating clouds that swim in heaven above. 

Bear on your wings these words to I love ... 

Alas I you float along nor heed my pain. 

And leave me here to love and long in vain 1 
I see other dear ones to their homes return. 

And for his coming shall not I too yearn ? ... 

This agreement between the Chinese poet and the Indian one was noticed 
by the distinguished Indian scholar and linguist, the late Harinilth De, as 
early as 1909, when he wrote an introduction (in English) to an appreciation 
of KalidSsa written in Bengali by Pandit Bfijen^ran&th VidySbhushana. 
He has quoted there the above passage from Hsu Elan as given by Herbert 
A. Giles. A pretty or a great idea easily passes from writer to writer, and 
from literature to literature. Hsu Kan was also a Buddhist scholar, who 
had translated at least one Buddhist text into Chinese—the Prajna-mvla- 
idstra-tikd of Nagarjuna. This is all the greater reason that a Buddhist 
pilgrim to India like Fa Hsien would be knowing about him as a Buddhist 
author (and his work, including his poem), and would be passing on some 
information about them to inquisitive friends in India. This idea of 
sending the Clouds as a Messenger was taken up from KSlidSea by the 
German poet Schiller, when he made Mary Stuart think of sending a 
message to the beloved country she was leaving, France, when she was 
returning back to Scotland by ship. Ch’u-Yuan’s famous Nine Odes have 
beautiful pictures of Nature in the mountains, which are the haunts of the 
Gods. There is a family likeness between these beautiful poetic descrip¬ 
tions in the Nine Odes and what we find in the Megha-dvta and other 
similar Sanskrit poetry; and also in Old Tamil literature. But here I 
would not think that there has been any direct influence from China. 

The garden described in the Megha-dvta as forming a part of the 
Yaksha’s house at Alak3> in the Himalayas can be very well illustrated 
by a typical old-style Chinese garden with its artificial rockeries (krt^d- 
Saila), its banana-grove, and its lotus-pond. Bamboo>grove8 in a garden 
are a common feature in India and China (vertu-vana or v^u-kuHja in 
India). Mogul gardens and the traditions of the art of the garden in Persia 
and Central Asia in the sixteenth and seventeenth centuries later made a 
mark in India. Did the very advanced Chinese art of the garden exert 
some influence on India of the early centuries after Christ ? The very high 
level of the art of the garden in ancient times is attested by the unique 
T’ang and Sung Period gardens at Soochow and Hangchow and elsewhere, 
not to speak of the later Ching Period gardens in Peking, for instance. 
India herself of course had her own garden-art, and that does not preclude 
foreign ideas from coming in and enriching it. 

But in another matter, it seems that a literary situation or motif, 
which is very common in China, has influenced the story frame-work of 
the Megha-dHta. In the Megha-dHia we have a young couple who were 
so much engrossed in each other’s love that th^ (or rather the husband) 
neglected their duty. Their master got angry with them, and the lov^ 
were punished by being forced to live apart fix>m each other for a whole 
year. This is the and it would appear to be very common miough, 
and could be Qnite a universal rruAsf, But in ihe mylhokjc^ of Old Chi^, 
we have that mmous story ef the Weaving Giri and the Herds-boy, Ttih- 
Nti (Ohih-Nfi) and Khien-Niu (Ch’len-Nin), where we have an mialogoiis 
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theme. The Weaving Girl was the daughter of the Sun-God Shen-Yi in 
Chinese Mythology, and she was married to the young Herds-boy of Heavmi, 
and they were so much engrossed in each other that she Became remiss in 
her daily task of weaving garments for the Gods. So she and her husband 
were punished by being separated from each other for the entire year, 
and only once, after waiting for the whole year, they would be allowed 
to meet each other. This is also the pivotal story of the Migha-duta\ 
and there are in Chinese legends several other stories of a similar type. 
It is exceedingly likely, considering the various points of contact, that 
this motif was heard by K&lidasa, and then he Indianized it entirely and 
used it in his Megha-dvia. 

A comparative study of early Chinese literature on the one hand and 
Sanskrit and Prakrit literatures on the other is bound to show many points 
of agreement, and we have got to assess carefully the interchange of ideas 
in literature between these two great countries. 

Later Taoism in China and Indian Tanteio Vamacara 
A Venue of Chinese Influence 

In philosophy and in matters within the purview of religion, it is of 
course well known that China was very tremendously influenced by India 
through Buddhism. But even in this matter, certain influences in philo¬ 
sophy and in religious ideologies and practices appear to have come from 
China to India. I am not thinking of some basic agreements between 
China and India in the deeper reflections and speculations as well as intel¬ 
lectual conclusions, such as we find between Taoism and Upanishadic 
Vedanta. But just as certain schools of Buddhism like Dhyana Buddhism 
of Bodhi-dharma became an important factor in Chinese Buddhist religious 
thought and practice, so it is believed that some later Taoist ideas and 
practices, which were partly religious, partly magical, partly scientific, 
and partly also in the plane of an erotic or sexual ritualism with mystic 
and philosophical implications, came to India from China. The sudden 
and widespread development of Tantric doctrines and practices, both 
among the Buddhists and the Brahmanists, from the second half of the 
first millennium after Christ, is rather significant in India. In these Tantric 
practices, sex and eroticism had a prominent place, as for example in the 
Vdmdcdra rites of both the Brahmanical and Buddhist Tantrics, in which 
religious exercises or rituals with women formed the great characteristic. 
We do not find much direct reference or evidence from either side, but 
studying the matter second-hand and looking at the basic ideas behind 
some of these schools and practices, it would appear that we have to admit 
not merely the possibility but rather a strong probability of something 
having come from China to India. 


CiNACARA: ‘ ThE WaY OR RiTUAL OF CHINA’ IN INDIA 

This matter has been taken up by specialists (though not deeply 
enquired into, until quite recently) in India and Chinese studies during the 
last 60 years. There are several aspects of this question. In the first 
instance, there is the question of interactions between Buddhism and 
Brahmanism—not only in philosophy (which has generally bera studied 
in detail), but also in their new worlds of Gods and Gkxldesses—their new , 
(that is, post-Vedio and post-Puranic) pantheons, and in their rituals aiid 
practices. Mah&y&na Buddhism, as it developed on the sml of India, and 
in Nepal, Ubet and China, formed the natural venue for the introduotkfls 
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of certain Chinese cults and rituals and religious and mystic ideologies 
(involving sexual commerce) which were the natural coroUaries of old 
Chinese conceptions regarding the world and life as they were developed 
specially in later Taoism. Some newly-imagined and developed MahAySna 
Buddhist divinities and their worship formed the media through which 
specific Tibetan and Chinese ideas and practices could be transmitted to 
India, and passed on to bo accepted and codified, so to say, in the Sanskrit 
Tantra literature of both Buddhism and Brahmanism. As early as 1900, 
Mahamahopidhyaya Haraprasad SSstri suggested the Mah&yana Buddhist 
origin of some of the Gk>ds and Goddesses who found a place in later Brah- 
manical religion and juintheon also. Like some of'the Bhairava or terrible 
forms of the God of Destruction which were identified with l^iva, and the 
Goddess T&ra who became identified with UmS or Durga, the Great Mother 
Goddess, the female counterpart of ^iva. Haraprasad Sastri also first 
pointed out from Sanskrit texts the connexion of the Goddess T5ra with 
Tibet and China and of the Va/macara practices with China. {Set Preface 
to Notices of Sanskrit MSS., Second Series, by Mahamahop&dh 3 ^ya Hara- 
pras&d Sastri, published under the orders of the Gkivemment of Bengal, 
Volume I, Calcutta, Baptist Mission Press, 1900). Sylvain Levi in 1906 
(in his work on Nepal, Volume I, Paris, Ernest Iieroux, p. 346), while dis¬ 
cussing the Gods and Goddesses actually worshipped by the Buddhists 
and the Brahmanists in Nej^l, agrees, on the authority of the Tara-tantra 
and other works described by Haraprasad Sastri, that the worship of T&r& 
and the Tantric Vdmdcdra practices, involving the use of the Five M.b 
{M adya or Wine, Matsya or Pish, Mdffisa or Flesh-meat, Mvdra or Gestures 
and Poses with the Fingers, or Snacks of Grain to be eaten with alcoholic 
drinks, and Maithuna or Sexual Intercourse), came &om China. The 
knowledge in India of certain Mahayana divinities as being specially 
honoured in China, like Manjudri and Samanta<bhadra, was already attested 
from iconographic literatures in Tn^a by both Sylvain L6vi and E. Foucher. 
In 1931, in the Indian Historical Quarterly of Calcutta for March, Prabodh 
Chandra Bagchi in an important paper on ‘Foreign Elements in the Tantra* 
(pp. 1-16) took up this topic, and brought in fresh proofs indicating Chinese 
and Tibetan, and particularly Tibetan, influences in the evolution of some 
of the important or characteristic ideas, cults and practices of both Buddhist 
and Brahmanical Tantras. Binaytosh Bhattacharyya, in his Introduc¬ 
tion to Buddhist Esoterism (Oxford University Press, 1932), in the chapter 
on ‘ Influence of Buddhist Tantrism on Hinduism’, has given a r4sum^ of the 
Tara and Vad4tha legend, and discussed the question of the Vdmacdra 
being from the land of China {Clna-bhumi : pp. 166-66). 

In the meanwhile, Sanskrit texts, which present the evidence of Chinese 
(and Tibetan) influences on Indian Tantric lore, literature and ritual, were 
being puClished by scholars who did not have any idea of the comparative or 
international aspects of the matter. As early as the seventies of the last 
century, from 1874 onwards, an enthusiastic jtoliever from East Bengal in 
the Tantra and other allied subjects, Basik Mohan Chatter ji of the village of 
Butuni in Dacca District, brought out a whole series of Brahmanical Tantric 
texts from Bengal MSS. and printed and publiidied them in the Bengali 
character. Among the works he had brought out were the following: the 
Tdrd-mhasya by Brahmfinanda Giri (which has*been described by HaraprasSd 
Sastri from other MSS. in his Notices of Sanskrit MSS. mentioned above), 
the Budra-ySmala Tantra and the Meihd-einiMlra-kranui, all of whidh midee 
categorical statements about the cult and the VtrSeSra or Vam&oSra practices 
^imected with the worship of the Goddess T&rft, that these came from 
China, being brot^t froSa th^ by sage VaSi^i^ha who was insfrui^ed by 
6 
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Buddha himself, and who witnessed these practices in China itself. The 
MirU’Tanfra, which is a characteristic Hindu or Brahmanical Tantra, 
also mentions that the Vdma-patha or Vdmdcdra ritual with sexual practices 
was also of Chinese origin (Meru-Tanira, ed. Sri-Venkateswar Press, Bombay, 
Samvat 1965, Saka 1830 =: 1908, PrakaiSa 1, Slokas 58ff.). In 1913, 
Akshaya Kumar Maitreya brought out an edition of the Tdrd-tantra, an 
important work on the subject, from the Varendra Research gfociety, 
Rajshahi, Bengal, and the editor gave quotations from both the^udm- 
ydmala Tantra and Brahma’ydmaJa Tantra giving the story of Vaiistha 
obtaining the Vdmdcdra practices from China. 

The evidence from the Indian side is clear as to the belief regarding 
the Chinese affinities or origin of the Vdmdcdra practices of the Indian 
Tantra, and about its being brought to India from China by a sage Vasistha. 
These practices and ritual are totally opposed to the Indian (Brahmanical) 
ways and ideas, and they have been clearly and categorically described 
in these Sanskrit works as being something non-Indian, and Chinese {Glnd- 
cdra — ‘the Way or Ritual of China’). This one important fact emerges 
from Indian Tantras, particularly those relating to the cult of Tara in its 
Vdmdcdra set-up. 

The Indian or Indo-Aryan Way: ‘Arya-caritra, AryAcIra’ 

The Vdmdcdra ideology and ritual (in its Clndcdra forms), although 
they have become accepted as an integral element of Hindu or Brahmanical 
Tantra as one of its recognized schools, present something which is quite 
new on the Indian scene, and is quite in opposition to the spirit and practices 
of Vedic and Puranic as well as Buddhist and Jaina aspects of Indianism: 
particularly when we consider the very strong note of asceticism and other¬ 
worldliness which characterized Indian thought and Indian life from the 
post-Vedic period. The Vedic Aryans, like their Indo-European kinsmen 
outside India, e.g. the Iranians, the ancient Hellenes, the Celts, and the 
Germanic and the Slavic peoples, had a robust and sane and quite a 
materialistic attitude to life. One of the great notes of Indo-European and 
Aryan mentality and behaviour was its spirit of moderation—^it was for 
the avoidance of exaggeration in any department of thought and life. 
The Vedas indicate that the Indian Aryans took a frank delight in life as 
normal human beings; and enjoyment of the good things of life, including 
a happy married existence which was considered necessary for the average 
man to pay ‘the debt to the fathers {piif-r^a)’, by raising_a family, was 
looked upon as perfectly natural, and correct. The four Airamas —that 
of the celibate student, then the householder, then the retired man, and 
finally the man dedicating himself to the quest of God—^formed the Bralunan 
ideal in life. Everything at its proper time was the basic idea. It would 
appear also, judging from their present descendants, that the pre-Aryan 
peoples like the Dravidians, the Austrics and the Mongoloids in India 
had a similar normal and healthy attitude to life and its joys. So in India, 
among both the pre-Aryans as well as the Aryans, sexual commerce was 
taken at its natural and obvious purpose—^it was for procreation, for the 
perpetuating of the race as a divinely-ordamed purpose in life. There 
was always an emphasis on the futility of cohabitation it was not fruitful. 
A woman must have commerce with a man at the right time after her 
period—even if the legally married husband was not available—so that 
her period might not prove mfructuous: that was an ancient way of lookup 
at things, even among Aryan people in ancient India. There was the 
worship of the Great Mother who was also Emrth, and the aim was to 
8b 
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conduce fertility in the woman by having a prog^y as in the Earth by 
having plentiful crops. There was no ulterior spiritual or magical afm, 
to sublimate the unexpended semen into somethii^ of both material and 
esoteric value, for the man, as in later Tantricism. 

But J'ainism and Buddhism and some forms of Brahmanioal asceticism 
created a rift by considering the householder’s life as being on an inferior 
plane, conducing, as it was supposed to do, only to a lower order of existence 
with its scope for gratification of the flesh and pandering to the lower man. 
In practice. Jainism and Buddhism encouraged to the utmost the negation 
of life and the curbing of the healthy appetites or demands of the flesh. 
The continent life of the individual who had the holy fire of spiritual aspi¬ 
ration burning in him and reducing to ashes all his material passions always 
came to be considered to be on a higher plane, as an ideal to guide us in 
our mundane existence; and man was enjoined within the Indian orbit (after 
a Common Indian Philosophy of Life was gradually established during the 
first half of the first millennium B.C.) to spurn or control the world, the 
devil and the flesh. The Indian philosophy and practice of Yoga, which 
was something which had its roots in the pre-Aryan (Bravidian) people, 
sought by discipline of various sorts to make the body become subservient 
to the spirit. Plain and straightforward moral living, with strict chastity 
in the premarital state and faithfulness and continence in married life*, 
was enjoined for all and sundry in ancient India. Caste and social discipline 
came in duo course to make a regimented life in the material plane obli¬ 
gatory for an Indian, though in the intellectual and spiritual plane he 
was allowed the fullest liberty of adventure. This is the atmosphere which 
we find in the Orihya SiUras which embody the social usages and the strictly 
moral life of householders within the Aryan or Brahmanical pale; roughly 
right down to the period a few centuries after Christ. 

But with the advent of the Tantras and the Vdmdcdra practices, from 
the second half of the first millennium after Christ, we see a new philosophy 
of life and a new religious and ritualistic atmosphere. Boughly, here we 
have a glorification of the body, or rather of the flesh, rather than a sane 
and reasonable continence in life. The widest licence and indulgence in the 
appetites of the flesh, according to this attitude, formed the easiest path 
to attaining the summum bonum in life, provided this licence and this 
indulgence were hedged in by some mystic rituals and ceremonials, which 
were partly magical, and partly scientific m that they were physiological. 
The Yoga StUraa of Patanjali, in the old Brahmanical (and probably also 
in the pre-Aryan Indian) tradition, declared that personal cleanliness was 
useful, because it helped one to feel a disgust in one’s own physical body 
and because it engendered a spirit of avoiding physical contact with others 
(^aucdt svanga-jiigupad, parair asamearga^: Aphorism 40, Chapter II). 
But the Tantric Vdm&cara went totally against aU canons oiiauca (personal 
physical as well as ceremonial cleanliness), and declared that the fullest 
indulgence in the senses was the right way, provided certain regimentations 
were observed, to develop a transcendent and even an immortal body which 
could also be in possession of miraculous powers. 

The Aryan (as well as the Bravidian and Austric) Qods had some of 
them their wives, and there was no deep meanii^ or philosophy attached 
to the conception of female divinities. The patriarchal social organization 
of the Aryans presented a contrast to the matriarchal one of the Bravidians. 
The Great Mother Goddess of a matriarchal gooiety, who was broi^t 
into India by the Bravidians £rom Aria Minor and i^e East^ Mediter¬ 
ranean Islands, was also conceived as an All-Powerful Force which ivas 
identical with Nature itself. In front of this puissant and eternally active 
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&aTeli or Power that was the Great Mother of the Universe, her male 
counterpart was virtually an ineffective being. This idea also developed 
in India; and in the Tantras one of the basic concepts is that of the ^akti, 
or the Wife or Female Counterpart of a God. The God was a mere male, 
and all his power lay in his Female Form who was looked upon as his wife, 
repository or mainspring of his ^akii or Power. 

Sexual and erotic practices in the Tantra came with the full es^blish- 
ment of the cult or the ideology of the ^akti. Binaytosh Bhatta^firyya 
in his edition of the Ouhya-Samdja (Oriental Institute, Baroda,* 1931), 
which is one of the oldest Buddhist Tantras, going back probably to the 
seventh century A.D., as suggested by Dr. Joseph Needham (see below), 
rather than the third century A.D., as suggested by BhattHchaiyya (and 
there is no Brahmanical Tantra which is as old as this), explains how this 
work is closely connected with the Yoga Sutras of Patanjali, and at the 
same time it is in this work that we find the cult of the ^aktis introduced 
into the (Mahayana) Buddhist pantheon. The Guhya-Samdja brings in 
a lot of ceremonial, with worship of many of the Mahayana divinities, 
and inculcates also the sexual ritual with women. This became one of 
the basic Tantras for the Buddhists, but as yet there is no mention of 
China or the specific ‘ Chinese ritual * (Cvnacara) in it. 

In this sexual religious ritual or practice as in the Tantra, one of the 
objectives was the retention of the seminal fluid in the sexual act, preventing 
its ejaculation. The devotee or adept is to become an Urdhva-retas, one 
whose semen even in coitus goes through the stations along his spinal chord 
to his brain, and in this way it is sublimated mto a factor for physical and 
psychical elevation of the Man. The word Urdhva-retas is found in later 
Vedic literature and in the Mahdhhdrata, but there*it meant only ‘chaste’, 
and the other sense as in the Tantras is evidently a later extension of the 
original word, when a new idea and a new practice came into the Indian 
scene. It is to be noted that in Vatsyayana’s Kdma-sutra, that exhaustive 
treatise on erotics going back to the early centuries A.D., there is no men¬ 
tion of this idea and practice. 

Among the Aryans, there were magic and witchcraft and practices to 
bring about the removal of illness or to do harm to an enemy or a rival, and 
this was an expression of a primitive and a lower religion common enough 
among all peoples. The Atharva Veda is the repository of the Aryan litera¬ 
ture of charms and magic, whether black or white. The Tantras also 
are the acknowledged treatises—^a good number of them—on magical 
practices side by side with the erotic and sexual ones. In later texts, 
the magic and witchcraft of the Tantras (mdrana, u^tana, stambhana 
and vaMkarana) were affiliated to the magical rites (ahhicdra) of the Atharva 
Feda, and thus the much desired Vedic connexion was found for the Tantras 
when they came to have a place in Brahmanism. But one thing we are 
to note. There has never been an 3 rthing specifically connected with the 
sex in Aryan magic and magical rites as in the Atharva Veda. All this is 
late, and fundamentally Vdmdcdra or Clvdcdra. 

The CmNksE Way: Cinacara 

This idea and this practice originated in China with later Taoism, 
when the highly philosophical concepts, given out in such palpable sincerity 
of conviction and force of universal appeal as in the Tao-Teh-King of Lao- 
tzfi--concepts in which we have the postulation of Taa or * the Way * (which 
could be best rendered by the word Bita in Sanskrit) as the Supreme Bealily 
in its unmanifest form (something like the Brahmanical concept of Nirgw^ 
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Brahmm), as well as of Tao as maziifestmg itself in the differmt foroes 
and powers, the divinities and supematnial oreatnies in the mundane 
world—^were further developed. Herein the very ancient Chinese concep¬ 
tion of the Male and Female Principles as workhog throu^ everything in 
life and being, the Yan^ or the Male or Positive Power of Light and Heat 
and the Yin or the Female or Negative Power of Darkness and Cold, came 
into fall play when the Taoists extended their scope of enquiry and work 
from the domain of the purely mental and philosophical to the material 
or mundane. The Ycmg-Yin complex was of course already there in the 
oldest form of Taoism of which we have record. The Harmonization of 
the ever-present Yarig and Yin and the strengthening of the Yang in Man 
became a definite aim of later practical Taoism, and this aim was for the 
purpose of making Man transcend his physical limitations by acquiring 
supernatural powers and even immortality m his physical body. This 
led to the development of what may be called the physical sciences in 
China—^Physics and Chemistry, Physiology and Sexology, and Medicine, 
and physical exercises of various kin^. 

In 1951, Dr. K. H. van Gulik, formerly Cultural Attach^ to the Em¬ 
bassy of the Netherlands in India, and a distinguished Indologist and 
Sinologist, brought out a remarkable book in a de-Uuee edition of 50 copies 
only &om Tokyo—* Erotic Colour-Prints of the Ming Period, with an Essay 
on Chinese Sex Life from the Han to the Ch’ing Dynasty, 206 B.C.-~A.D. 
1644’; and a note on this book, giving a condensed (and annotated) 
account of its contents, has been published by Dr. H. Gk>etz in The Annals 
of the BhandarTcar Oriental Research Institvle of Poona (Vol. XXXVI, 
Parts I-II, January-April 1955, pp. 133-40). The contents of the work 
have, in the words of Dr. Goetz, ^ a bearing on many other subjects, and 
sheds important light also on certain aspects of Buddhist Tantrism and 
Hindu S^tism ’. To quote further from Gulik and Goetz: ‘ This (sexual) 
practice, again, has been the starting point of a secret Tantric-Taoistic 
ritual intended not only to increase the length of life, but even to win 
immortality for the adepts. In this ritual only, also perverse, gruesome 
and cruel practices have been evolved. ’ And further: ‘ This ritual sheds 
a most important light on certain obscure doctrines and practices of Indian 
and Tibetan mysticism, especially of Yoga, the Buddhist-Tantric SiddhS.- 
caryas and the Kaula-Cakra of the Vam&o5ra ^Sktas’ (p. 135, in the above 
article). These Chinese ideas about erotics, and erotic practices, are widely 
known, and followed in China, much more than are Kama-idstra ideas in 
India. 

We get here one support for the Indian Vamdcdra being in origin a 
Cinacdra, from this evidence on the Chinese side. Further light on this 
Cindcdra has been thrown by Dr. Joseph Needham in the Second Volume 
of his monumental work on Science and Civilization in China (Cambridge 
University Press, Vol. I, 1964; Vol. II, 1966, on * History of Scientific 
Thought’). In this work, which is a mine of precious and precise informa¬ 
tion arranged and set forth in a rigorously scientific manner, the author 
has dealt with (among other things) the basic philosophic, political and 
social as well as scientific ideas of Taoism (pp. 33-164). Needham gives 
this as * the Aims of the Individual in Taoism; the Achievement of Material 
Immortality as a Heien (or Immortal)’. This could be attained through 
the discipline of certain techniques in living, like (1) respiratory techniques, 
(2) heliotherapeutio techniques, (3) gymnastio teob^ques, (4) sexual tech¬ 
niques, (6) alchemical mid pharmaceutical techniques, and (6) dietary 
techniques. The first one is as old as the Ohou period (c. 1000 B.O.), and 
has its analogues in Indian Yoga {prdn&ffomat or breath-control). The 
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second and third also have their Indian analogue {Silryct-fumaakdra and 
hatha-yoga). The fourth is certainly special for China ;\ind the technique 
(describe by Needham in pages 146-52), or at least some of its ideas and 
practices, came to India as Cindcara. 

Chinese ideas and practices in these matters go back to pre-Christian 
centuries, and there is a fairly long succession of books in this connexion, 
as noted by Needham. The ideas and the practices behind the cult of 
the Fifth M {Maithuna or sexual union) d la Chinoise have been described 
by Needham, who also makes references to practices like the Kvl^^cahroA 
of the Indian Tantras (pp. 149-61). His Chapter on Buddhist l^ought 
and its Impact on China—^the nature and doctrines of the main schools, 
their spread in China and the influence of Buddhism on Chinese Science 
and Scientific Thought and other matters (pp. 426-30)—are specially valuable 
for our purpose; and what has been said there has been said—and for the 
first time, too—in clear and conclusive manner, and I cannot resist the 
temptation of quoting some portions in extenao from Needham’s book. 
‘The Taoist Department of Buddhism was Tantrism’, as Dr. Needham 
has put it categorically and in the style of an aphorism. Buddhist Tantrism 
has been described by Dr. Sasibhushan Das Gupta in his IrUroduction 
to Tantric Buddhism, Calcutta University Press, 1960, which has been 
noted by Dr. Needham. 

To quote from Needham’s book (from pp. 426ff.) : * 

The Tantras {ta chiao, or ahen pien) were late sacred texts on the borderline 
between Hinduism and Buddhism, produced in India not earlier than the sixth 
century. The practices accompanying them were sometimes open {dakfiim-caryd) 
and sometimes esoteric {vama-carya); and at first sight odd indeed. Worship 
(bhakti) of personal gods was prominent, but more characteristic was the strongly 
magical element, including ‘words of power* {mantras or dhSra^is), talismans 
(yantraa), amulets {kavacas), hand-gestures {mudrds) and other charms. These 
i kuei overlap Tantric texts; the Saddharma-puxidaitika Sutra, for example, has 
a whole chapter of dhdranis. Tantrism adopted as its symbolic forms what one 
might call * electrical’ imagery; it was known as the ‘way of the thunderbolt* 
{vajra-ydna: chin kang chheng). One can see at once that one is in the presence 
of a system of thought closely akin to the shamanist and magical side of ancient 
Taoism, and hence, on the principle that magic and science were originally xmited 
in a single imdifferentiated complex of manual operations, here, if anywhere. 
Buddhism may have produced some contribution to science. [In this con¬ 
nexion, Dr. Needham refers to Prof. Sasibhushan Das Qupta’s Introduction to 
Tantric Buddhism, Calcutta University Press, I960]. 

It is then of great interest to i^d that just as ancient and early medieval 
Taoism was deeply interested in the phenomena of sex, so also this was central 
to Tantrism. The vajra (thunderbolt or lightning flash) was identified with the 
male external generative organ, the lingam {aeng chih), while the lotus, padma 
(lien) —so characteristic of Buddhist iconography — ^was identified with that of 
the female, the yoni {nil ken). Essentially the theological doctrine was that the 
mystical or divine energy of a god (or of a Buddha) resided in his female counter¬ 
part, from whom he received it in an eternal embrace. There had to be one 
of these lakti, therefore, for each god or Buddha. The logical conclusion followed 
that the earthly yogi seeking for perfection must also embrace his yoginl, in a 
sexual imion {maithuna) prep>ared for and conducted with special rites and cere¬ 
monies {cakra). There followed also the worship of women {stri-pujd) as a prelim¬ 
inary to maithuna. The whole forms a remarkable parallel to the practices 
of early medieval Taoism (cf. pp. 149-51), though Buddhism seems to have come 
a long way from its origin when we find the phrase Buddhatvavp yo^-yoni-aarrUl- 
drUam —Buddheity is in the female generative organs ... 

One of the most important Buddhist Tantric texts is the QuhyaSmdja-tanira 
or Tathdgala-guhyaka (ed. B. Bhattacharyya), which is certainly not earlier than 

— . . .» ' ' . . 

*In quoting from Dr. Needham’s work, I have omitted all refermce indications 
by means of numbers and letters, and have taken the liberty of changing tine symbols 
used by him, (plus) and — (minus), respectively, to AJ). and B.C. 
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(he seventh oentix^. We are not suiprised to meet with a good deal about the 
control of respiration in it. The MM element is also very strong, 

and indeed here the union of the sexes is said to be of the essence of Tantrism. 
The theory was that emptiness {Hinyaid) was of male quality, while compassion 
(karut^) was female; in order, therefore, to achieve unity {admya) a sexual act 
was required. This looks almost like a s3rmbolization of the two basic trends 
in BudjUusm, the nihilistic philosophy on the one hand, and the warm<faearted 
love for all beings on the other. In that soise one may feel that the best in 
Buddhism was derived from its Tin, or Mui side. It is interesting that Tantrism, 
like Taoism, encouraged woman adepts, and we find names sut^ as those of 
Laksmliikar& (fl. 729) and Sahajayoginl (fl. 765) in the lists of its leaders. 

Indian Buddhist Tantrism appears to have come to China in the eighth 
century. As Chou Yi-Liang points out, in an interesting paper, it was not that 
magic formulae {dhSra^) had failed to arrive much earner. Sutras including 
these had been translated as early as 230 (A.D.) by Chu LU*Yen, and in 318 
(A.D.) by Chu Fa-hu {Dharma-rahfa), both Indian monks, as well as by many 
others; the spells included methods of rain-making, getting water from rooks, 
finding springs and sources, stopping storms, etc. Just as in Taoism, one real 
discovery or sound observation probably accompanied a hundred imaginary 
wish-fulfflments. The field has been so uncultivated that much research will 
be required to assess the place of these practices in the history of science. Ih 
the Thang the traffic greatly increased, largely owing to the labours of three 
Indian monks, Subhakara-sirpha (Shan Wu-Wei, 636 to 735), who came to China 
in 716; Vajra-bodhi (Chin-Kang-Chih), d. 732; and Amogha-vajra (A-Mou-Ka) 
or Pu-Khung (d. 774). But the Chinese were also active; monks such as Chih- 
Thimg wrote much on Tantrism, and the great traveller I-Ching translated a 
Tantric Sutra, the Ta Kkung GhhUeh Chou Wang Ching. But the most important 
Tantrist was the monk I-Hsing (672 to 717), the greatest Chinese astronomer and 
mathematician of his time, and this fact alone should give us pause, since it offers 
a clue to the possible significance of this form of Buddhism for all kinds of obser¬ 
vational and experimental sciences. It would be surprising if there were no 
alchemical connexions, but the subject is difficult to investigate, becaxise, for 
obvious reasons, Tantrists did not advertise their ways. 

At first sight, then, Tantrism seems to have been an Indian importation to 
China. But closer inspection of the dates leads to a consideration, at least, of 
the possibility that the whole thing was really Taoist. In Section 10(i) (pp. 150ff. 
above), we saw that Taoist sexual theories and preiotices were fiourishing between 
the second and the sixth centuries (A.D.) in China, definitely before the rise of 
the cult in India, and its reimportation (if it was a reimportation) by the Buddhists. 
Bhattacharyya significantly tells us here that the principal localities associated 
with Buddhist Tantrism were in Assam. This reminds us that one of Pelliot’s 
most remarkable memoirs concerned a Sanskrit translation of the Too Te Ching. 
It was mckde for Bhaskara Kumara, King of Kfimarupa (Assam), who had ask^ 
Wang Hsuan-Tshe for it in 644. A very living account of the work being done, 
with all the difficulties which the translation involved, exists in the Chi Ru Chin 
Fo Too Lun Hing (Critical Collection of Discourses on Buddhist Doctrine in 
Various Ages) imder date 647. Pelliot translated this. In Tantric literature, 
moreover, China {Mahddna) occupies a very important place as being the seat 
of a cult Cina-carya which worshipped a goddess called Medi3claa-tar& (Bagohi: 
India and China—^ Thousand Years of Sino-Indian CuUwral Jtdaiions, 2nd 
edition, Bombay, 19.50). Sages such as Vadiftha were said to have travelled 
there to gain initiation into this cult, in which women played a very prominent 
part. Possibly, therefore, Tantrism was another instance of foreigners amiably 
instructing Chinese in matters with which the Chinese were already quite familiar. 
However, the sexual element in Indian religion had from ancient times been so 
marked that Buddhist Tantrism may actually well be considered a kind of 
hybrid of Buddhism and Hinduism. The Meti idea is certainly ancient (c£ S. K. 
Das: Siskti or IXvine Power, Calcutta University, 1634). 

In any case, it is possible to find detailed parallels of much precision be¬ 
tween Taoism and Tantrism. It will be remembered that in Section 10 (p. 149), 
mention was made of the Taoist practice of huan ching, * making the tMng, or 
seminal essence, return*. In this method pressure was exerted on the urethra 
at the moment of ejaculation in such a way as to force the seminal discha^e 
into the bladder, whence it was afterwards voided with the urine; the Taoists 
imagined, however, that It made its way iq> into the brain, which it nourished in 
somemarvellOus way. How in Bose’abook on thepost-Caitanya Vaianavite (Hindu) 
Sahajiya et^t of Bengal (Manhulra Uohan Boset The PoMOha/Uama 8ahagiy» 
Cult eg Settgedf OalCutta University Press, 1980), still existhxg, we nnd that an 
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the rites of mai^una 4re « 
love, whether of oov^leB 
is made to go upwards to 
the region of Paramdtmd. Though the physiological technique is not clearly 
described, the correspondence is too close to be accidental. There is, moreover, 
an epithet, Urdkva-retas (lit. meaning ‘upward semen'), which occurs commonly 
in the MdhSbharata and the RdmSyaifa epics, and which has often been translated 
‘chaste’ or ‘continent’, but which may well have reference to this technique... 

Summing up, then, one may say that Tantrism presents an aspect of Buddhism 
which has so far been quite insufficiently investigated. Scholars wer^ formerly 
deterred by an attitude to sex so drastically different from that of occidental 
culture; they will now be repelled by the vast mass of apparently ui^rofitable 
and nonsensical charms and magic. But it must be remembered that out of the 
morass of magic grew up the flowers of true knowledge of Nature—as in mag¬ 
netism, pharmacy, chemistry and medicine itself. I would therefore venture to 
say that Tantrism represents one of the fields of research in which interesting 
discoveries concerning the early history of science in Asia are most likely to 
be made. 

Via-d-via Chinese thought (Confucian-Taoist), this is Dr. Needham’s 
final view : 

One. must rest in the conviction that at any rate during the first millennium 
Buddhism was a great civilizing force in Asia. For Central Asia this term is 
surely appropriate, but for China, which already had a civilization of a high order, 
matters were a little different; Buddhism there introduced that element of 
universal compassion which neither Taoism nor Confucianism, rooted as they 
were in family-ridden Chinese society, could produce (p. 431). 

The following opinions by two other experts on Chinese History and 
Chinese Thought will be d propoa. B. B. Blackney, in the Introduction to 
his Translation of Lao-tzii (Mentor Books, New York, 1955), quotes from 
L. C. Goochich’s Short Hiatory of the Chineae People (Now York, 1943) 
as follows : * Taoism organized into a corporate whole the original primitive 
beliefs and customs, those that centred about the worship of nature, which 
was considered animate ... The Tao, or Way, was the road one travelled 
in order to obtain three ultimate aims ; happiness, wealth and long life. The 
intellectuals could do this by meditating on the writings of the masters and 
following their intellectual teachings and by consciously seeking longevity 
through studying alchemy and observing certain physical requirements, 
such as selective diet, breathing exercises, calisthenics and sexual practices 
... ’ Blackney observes (p. 48) : ‘ From the third century A.D. on, 
the subsequent story of Taoism is mainly concerned with the rivalry of 
Buddhism. The two religions were much alike except that Buddhism 
barred sexual practices, and its priests, for the most part, were celibate.’ 
Elsewhere Blackney has emphasized upon the presence of or Exalta¬ 

tion of the Female Principle in Taoism, which is the old Chinese equi¬ 
valent of Indian Saktiam. 

Reason roK the Vogue of Vamacara (ob CJnacara) in India 

Thus, the impact of the Chinese Way of Thought and Way of Life in 
this particular domain brought to India its Tantric Vdmdcdra theories and 
practices. We need not now appraise the ultimate benefit or otherwise 
which accrued to the Indian people. There was enough of a high philo¬ 
sophy in India, and India’s attitude was the cultivation of Nivrtti, or 
Cessation from Worldly Ways. Tantrism gave a new kind of imprimatur 
to Pravjiti or Indulgence to the call of the Flesh. It was different &om 
the basic Naturism of the pre-Aryan peoples, and from the sane attitude 
to women and sex which was the Aryan attitude and which was $.l 80 uni' 
versal. But suffice it to say—^and the reasons are to be sought out-'-that 


exactly aJzuilar method ia used, la^ . 

kind of elnbontely stylized end rituelized pbyBiCBl 
married (svakiya) or otherwise (paraktua), the semen 
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a good section of the Indian people affiliated to both Buddhist and Brahman 
thought took eagerly to these VdmScara or Ctndedra ideas, and quite a 
good few to the erotic practices, although the higher religious sense of India 
always looked askance at it, and condemned it. 

One reason for its finding a place in Buddhism was undoubtedly that 
it was a reaction to the negation of the world of the senses, which the teach¬ 
ings of Buddha so very categorically insisted upon, and which, although 
not so intransigently negative, also formed a pivot of the Brahman quest 
for the Ultimate B^lity. Buddhism brought to China certain new things, 
no doubt, and was welcomed by the deeper spirit of quest in the Chinese 
mind which sought to transcend life and nature. But the acceptance of 
Nature as such and the logical termination of the line of argument in 
which Nature, conceived as the result of the eternal play of Tang and Tin 
which were living forces, led Taoism to the idea of Hsten-ship and the 
possibility of its attainment, and this proved to be an attractive ideology 
and discipline for those who in their mental composition or temperament 
were, to speak in the Indian way, towards the full and free play of the 
PravTiti or natural inclination and did not feel happy with the spirit of 
Nivfiti which led to abstinence and asceticism. It was in this way that 
when they came close to the atmosphere of later Taoism, from the early 
centuries of the Christian era, that some Buddhists from India also found 
in it an alluring doctrine, which was sublimated and philosophized in the 
Indian way. In place of the Chinese Hsien or immortal, in India we have 
the Siddha or AvadhiJUaf the adept with miraculous powers {siddhis) which 
he can attain through Tantric practices, preferably of the Vdmdcdra school. 
This would appear to have come to India with Tantric Buddhism some¬ 
time after the middle of the first millennium A.D., and then it joined forces 
with Indian naturism and eroticism, mysticism and magic, and was estab¬ 
lished as Vdmdcdra or the Leftist Way, as opposed to the Daksindcdra 
or the Rightist Way. In Brahmanical Tantra, it associated itself with 
l^iva and Uma, and acquired a kind of scriptural or mythological imprimatur 
in later Hindu thought in general; and this was but natural, considering 
‘the hospitableness of the Indian mind’, particularly in the domain of 
religious speculation. 

Foebign Rblioious Influences in India feom the West : Greek: and 
Iranian Gods in India; The Iranian Mithra or Mihr 

If the Vdmdcdra ideas and practices, as Brahmanical tradition in some 
of the important Tantric works as noted above makes it not only plausible 
hut almost positive, came from China, it was not an isolated phenomenon 
in the history of religion in India. Thus, the Sun-Gk>d of Indo-European 
origin {*Suwelio8 = Skt. SuryaJjk, Greek Helios) came to India with the 
Aryans, and the In|do-Aryan (Vedic) Sun-God was quite a popular deity. 
Following descriptions in the Vedic literature, we have an early icono- 
graphic representation as in the famous bas-relief of the Sun-God (and of 
Indra) in the pre-Christian Bhaja Caves near Karle in Western India, and 
elsewhere. At Bhaja (as in other Indian sites), the Indian or Vedic Sun- 
God is depicted as riding a four-horsed chariot, with Ushas and Sarauyu, 
his two wives, by his side, and the two Aivins on horse-back riding beside 
Ids chariot; and masses of darkness in the form of fieroe-looking demons 
giants are below his chariot-wheels. The Sun-God in his four-horsed 
l^ariot was an established image in Indian iconography, Brafamumical, 
Buddhist and Jaina, in pire-Ohristian times. 

In the early centuries of the Christimi era, probably during the time 
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of the early Kushana Emperors, India became closely connected with 
Iran, and Iranian and Greek and other western ideas easily came to India 
and were in some cases accepted by the Indians. By about A.D. 420, 
Vedic or old Brahmanical astronomy was discarded by the Indians who 
adopted the more accurate Greco-Chaldaean astronomy, with the seven 
planets and the signs of the Zodiac. The n’lmber and variety of the divi¬ 
nities depicted on Saha coins—^Indian, Iranian and Greek—^is a note¬ 
worthy thing, which testifies to the eclecticism in religious matters, in 
North-Western India at least. One great Iranian Goddess, Anah^, whose 
name occurs in the Saka coins as Nana, appears to have becofaie quite 
popular in India, and coins with the figure of Nana may have helped in this 
popularity. She became identified with Uma, or Durga, the Great Mother 
Goddess of India, which was quite natural, and she is worshipped as Nani, 
the Great Mother, by all Hindus, and specially by Saktas and Tantrics, in 
her famous shrine within a cave in South Baluchistan, at a place called 
Hinglaj, which was a very holy Sakta place of pilgrimage to which hundreds, 
if not thousands, of Hindu pilgrims from all over India would underteJre 
an arduous joiurney with camels from Karachi (possibly this place of pilgri¬ 
mage is closed after the formation of Pakistan: the sh^e, although 
frequented by Hindus, was in the keeping of a Fakir or religious man who 
formally belonged to Islam). The coins with the figure of Nana became 
popular in India, and we have evidence of its wide circulation in the Prakrit 
word Ndnaka and the Panjabi word Ndnak (from *Nannakka) meaning 
*a coin, a copper coin’. In the Anga-vijjd, a Jaina encycloi)aedic work 
of remarkable cultural importance which probably goes back to the fourth 
century A.D., and which has been recently published in a very good edi¬ 
tion by the Prakrit Text Society of Varanasi (Banaras) in 1967, gives the 
names of a number of Greek Goddesses (and Gods mistaken as Goddesses ?). 
(Cf. English Introduction to this work by Dr. Moti Chandra, p. 42). These 
names are given in a much mutilated form, but it would be quite reasonable 
to argue that names of Iranian and Greek deities were still known, at least 
traditionally, in parts of India in the fourth century A.D., and possibly 
even later. The names are Apald = Pallas Athene, as suggested by Dr. 
Moti Chandra, but it may be a feminine transformation of Apollo; Andditd 
— the Iranian Anahita; Airdni (and Airikd alsol) = Greek Eirene; 
Timissa-kesl is identified with Themis; Sdlimalinl is connected by Dr. Moti 
Chandra with Selene, the Moon Goddess, and Tidhini, which occurs in the 
list just before Sdlimdlim, may be (as I suggest) Tithonos; and besides 
these above, there is the name Abbharayd wMch might be for Aphrodite, 
the Greek name being first Prakritized into something like *Abbharaiid 
< *Abhraditikd = Aj^rodite + Indian -kd affix. 

The Iranian form of the Sun-God, MiBra in Old Persian and Mihr 
in Middle Persian, became transformed from a chariot-rider in India into 
a horseman in Iran, wearing the distinctive Iranian dress with top-boots. 
In this form he came to India, accompanied by Iranian priests—the Magoi, 
and he was identified with the Brahmanical Sun-God in his chariot, which 
later was drawn by seven instead of four horses. The Iranian Sun-God, 
booted and wearing a tunic, infiuenced Indian iconography, to the extent 
that, in Northern India at least, the Sun-God with ^ attendants became 
the only Indian divinity who wore boots, all other Gods and Goddesses 
being depicted bare-foot. Multan became an important centre of Sun- 
wori^ip, and Al-Biruni (c. A.D. 1000) definitely mentions that the Multan 
image of the Sun-God was dressed like a Northerner. Now there is a well- 
knoim story of the Sun-God being brought firom Sakadvlpa^ the land , of 
the Sakas, which can only be identified as Saka-stftna (or Saka-sth&iia}i 
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present-day Seistan, in Eastern Lnn, which was an important Saka centre, 
by ^amba, the son of Krishna and Jftmbavatl, who was afflicted with leprosy 
as a curse from some sages, and who could only be cured by performing 
austerities to propitiate the ^n-God. (This story has inspired the erection 
of that ma^ificent temple to the Sun at Konarak in Orissa in the thirteenth 
century). <SS.mba brought with him a number of * S&kadvipiya Brahmans’, 
who were known as Magas. Maga is the Iranian name for priests of the 
Iranian religion, pre-Zoroastrian and Zoroastrian. These Magas hot only 
brought Sun-worship with them, which was strength^ed in India, but 
they also introduced or reinforced Greek astronomy which became, possibly 
from after their advent, fully accepted by the Indian Brahmcms. The 
Middle Iranian name of the Sun-God, Mihr, was introduced into India, 
and was adopted in Sanskrit as Mihira as another name of the Sun. Mihira’s 
son, Rasvant, who was the God of Hunting in Iran, also followed his father 
to ^dia on horseback, and he was adopted as Rivanta, the God of Hunting. 

Here we have evidence of a Go^ead from beyond the North-West 
Frontier of India being brought to India, some time before A.D. 400, and 
possibly near about A.D. 200, if not earlier still. The name of the person 
whose ‘ Mission’ to Iran to find the Sun-God in a new form for worship in 
India is given, namely iSamba, although it is a name which is more 
legendary than historical. Similarly, the sage NSrada is said to have 
gone to ‘ Sveta-dvipa ’ in the West, wherever it was, to bring the cult of 
Bhakti to India. There is no wonder that a similar thing did happen, 
at a slightly later date, and in the North-Eastern Frontier of India, in the 
case of another deity; and it was a Goddess, Tdrd, ultimately of Indian 
origin it may be, who was transformed in her character in Tibet and China, 
and became connected with the Vdmdcdra ritual; and the person, who 
brought this cult of Tara and the ritual of the Vdmdcdra Cahra is named as 
the sage Vasistha (Va^i^tha), whose name also belongs to legendary history. 

The Buddhist (MahIyIna) Goddess TIbI, 

IN India, Tibet and China 

The origin of the Buddhist divinities, like the Brahmanical ones, is 
partly in folk religion and partly in philosophical speculation. Budra in 
his l^nign aspect as Siva in the Yajurveda is already known as Tdra or 
‘the Saviour’. A Goddess Tdrd, meaning the same thing, could easily 
emanate from this. Then there is the Sanskrit word Tdrd or Tdrakd, 
which means a Star (from another root, which is cognate with the root in 
Persian Sitdra, Greek Aster, Latin Stella and English Star), and this word 
might easily give the name of a celestial Goddess who dwells among the 
stars. When the Bodhisattva ideal was developed in Indian Buddhism— 
and this development had its germs in primitive Buddhism, and was well 
on its way in the time of Asoka, third century B.C.—we have the creation 
of the great Bodhisattvas, among whom AvaJahi^vara (or Avaldldta-svara) 
stands out pre-eminent. Avalo^teilvara is the Merciful One, who denied 
to himself the bliss of Nirvaua, so that he might stay on and be helpful to 
all erring and minin g and suffering creatures who could not have accem 
to Nirv&^. He could thus easily be reused to a very personal Gkxl, a 
loving God of Mercy. His l^akti or female counterpart or repository of his 
energy is Tdrd, the Saviouress, equally Mother of Mercy. Tftr& also 
became a very popular deity in India, during the early centuries after 
Christ when the Mahftyftna pantheon was devem|fing, and was devdoping 
rather rapidly* She passed out of India to l^bet, to China and to the 
countries of Greater Xudia. In Tibet she was very popular, and she was 
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there already in the seventh century A.D. She was Sgrol-ma (now pro¬ 
nounced Pohma) in the Tibetan translation of her name. She was, like 
her husband AvalokiteSvara {Spyan-rae-giig — Chen-re-si), conceived under 
quite a large variety of subsiiaiy forms. Two of these were the White 
Tara, and the Green Tara. The Tara cult, with the Goddess in her various 
forms, also went to China. 

It would appear that White Tara, or Tara dressed in White {Pavdard, 
or Pdndara-vdsini in Sanskrit) was also taken to China, as the^Sakti of 
AvaloMteSvara. But in China, already AvalokitefSvara (Kuan-^Tin) was 
on the way to transformation from a God into a Goddess, thrbugh the 
influence of the pre-Buddhistic (Taoist and Confucian) Mother Goddess 
Si-Wang-Mu, the Queen Mother of the West, the representative of Yin or the 
Female Principle, whose male counterpart, the representative of Yang, was 
the God Tong Wang Kimg, the Eling of the East. Evidently in the course 
of her introduction to China in the seventh and eighth centuries, she became 
absolutely merged into her husband, who became transformed into the 
Goddess Kuan-Yin in China. The Gkxl and his i^akti are identified, and so 
it would not be a wonder if white-robed TarS and AvalokiteiSvara, as Kuan- 
Yin Po-yi-ta-she, or ‘ Bodhisattva dressed in white garments’ in his trans¬ 
formation into a Goddess, would be looked upon as one and the same. It 
was towards the middle of eighth century, ‘Kuan-Yin or Avalokite^vara 
dressed in White ’ was introduced into China (cf. Mytholigie Asiatique lUus- 
tri, Paris, 1928, p. 330, in the section on the Mythology of Modem China by 
H, Maspero); and the White-robed Kuan-Yin became quite a popular deity 
in China. There is no doubt that this Kuan-Yin-Tara, if such a hyphenated 
name could be used, is the most popular of the Buddhist divinities in China. 
In India, 1,600 to 1,000 years ago, Tibet was definitely known as Bh5to, 
and China was called Cina, or Mahacina; but in a vague way, as contiguous 
lands of the KirS>ta or Mongoloid peoples, the ethnic and geographical 
names Kirdta, Bhoia and Cina would be placed side by side and equated, 
and this sometimes led to confusion. 

The influence of Buddhist Tibet in the development of Indian Tantric 
notions and cults, even to the extent of introducing some minor divinities 
who were within the domain of magic and witchcraft, and the introduction 
into Sanskrit texts of some names and words of Tibetan and other Tibeto- 
Burman origin, has been discussed and demonstrated by Prabodh Chandra 
Bagchi (in his article to the Indian Historical Quarterly mentioned above). 

But Tibet was more or less a cultural adjunct of India, particularly in 
her Buddhism, whereas China was on a higher cultural level; and later 
Chinese Taoistic ideas, cults and practices had evidently come through 
Buddhist Tantrism into India, at least one century before Buddhism 
was introduced among the Tibetans in the seventh century. There were 
trade-relations between India and China through South-Eastern China and 
Assam even from the second century B.C., as the reports of the Chinese 
explorer Chang K’ien show. A Chinese song-dance, called ‘ the Ptince of 
Ch’in breaks the Banks’, had come to India in the seventh century, and 
had intrigued Emperor Harsha-Vardhana who asked to know more about 
it from Hsuan Chuang, when he met the Chinese pilgrim. Hsuan Chuang 
explained the story to Harsha-Vardhana, and said something about the 
T’ang emperor who was contemporary to Harsha-Vardhana, viz. T’ai 
Tsung. There was thus some interest in India for China, and certainly 
China was equally or much more interested in India, llie message of 
Taoism had already reached India, and, as we have seen, it was Taoisih 
of the later mystic type which was paving the way for Ktddcdra or CindeSsra 
in India. In 620, Song Yun, the Chinese traveller, during a short visit he 
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paid to Northern India, lectured on the Tcu)-Teh King ofLaO'tzQ before the 
King of Udy&na in North-Western Frontier of India. When the Chinese 
envoy Li Yi-piao was in India about A.D. 646, he went to KftmarQpa, 
where he talked with the King of Assam, Kum£ra Bhaskara, about Lao- 
tzu’s Tao-Teh King^ and the Indian king was eager to have a translation 
into Sanskrit of this work, as well as an image of Lao-tzu. This iuterest 
in Lao-tzu and his work is signihcant, if we consider that already Taoistic 
(later Taoistic though) ideas and practices were attracting Indian Buddhist 
thinkers and religious men. 

The story of the sage Vadistha’s visit to China {Cina, or MaMc^na) in 
quest of instruction from the Buddha who was residing in China fits in 
very easily in the above context. This story is given in the Rvdra^ydmdla 
Tanira, which is one of the older Brahmanical Tantras going back to times 
before the sixteenth century, and may belong to the period between A.D. 1000 
and 1300, and in the Mahdclndcdra-krama, which is of unknown date 
but which gives a fuller account and may be contemporaneous with the 
Riidra-ydmala. The legend became quite well known, and has been given 
or referred to in other works like the Brahma-ydrnala Tanlra. The story 
in brief is as follows (as given in B. Bhattacharyya’s Bvddhist Eaoterism, 
1932, pp. 165-56): 

In the Rudra-ySmcUa, it is said that Vadi^^ha, being unable to obtain Siddhi 
(i.e. attainment of miraculous powers) even after years of mutterings and severe 
austerities, at last pronoimoed a curse on the deity (T&ra). She, thereupon, 
appeared before him, and told him that by these a\isterities it was impossible 
to attain Siddhi, but it would be easy of attainment if he went to Mah^Ina, in 
the coxmtry of the Buddhists and the land of the Atharva-veda. VaSif^ha there¬ 
after repaired to Cina-bhumi, where Buddha was residing and was indulging in 
all sorts of loathsome practices. VaSi^^ha was horrified to witness the scene, 
and appealed to Buddha to allay his doubts, and ultimately grant him the cher¬ 
ished Siddhi. He asked many questions regarding Buddha’s use of wine and 
meat, and the presence of the women, entirely without dress, drinking blood 
and wine and behaving like drunkards, and he wanted to know why Buddha 
associated himself with those women. Buddha was not perturbed at these direct 
questions, but gave him a lecture on the duties of the Kaulfus, and explained to 
him their mysteries and utility, and acquainted him with the secret rites and 
practices connected therewith. Vaii^^ha was fully convinced and soon followed 
the ways of Buddha, and eventually attained final liberation by an unrestrcuned 
use of the five Ma-karaa. This is evident from the following verse: 

etac chrutva gur5r vakyatp, smirtva devim aarasvatim, 
madira-sadhanam kartum jagama kula-maQ<}ape: 
madyam maipsam tatha matsyam mudrSm malthunam eva ca, 
punab punab sadhayitva purpa-yogi babhuva sab- 

(Hearing this word of his Teacher, and thinkii^ of the Goddess Sarasvatl [i.e. Nila- 
Sarasvatl, who is a form of Tar&], he went to the pavilion for Kula [or Oakra\ 
gathering, to perform the wine-ritual. Continually performing the ritual with 
wine, meat, &h, gestures of the fingers and sexual commerce, he became a 
full ySgV). 

A^in in the Brahma-y&mala the same story is repeated, with slight modi¬ 
fications. It is there recorded that Vadif^ha, after coming to MahSofioa, became 
frightened and disgusted with the practices curroat there. He was terrified to 
see Buddha in a deeply drunken state, with a filthy smell coming from his mouth, 
and surrounded by thousands of women. Just at this time there was a voice 
from Heaven, which directed him to follow the custom and practices current 
in (Xna-bhiimi (tihe land of CSiina), so that he might obtain final liberation, which 
was otherwise unattainable. Vati^tha was migihtily pleased to hear the mysterious 
voice from heaven, and went to the place where Buddha was; and, after being 
initiated by him, he speedily obtainedliberation. 

It is needless to point out that the Hindus oonridered the Hudra-ydmofo and 
the Br€hma^y^knaiia m Tantras the highest authcKrity, and, from their point of 
view, of highest antiquity. The evidence of thes^ two Tantras and that of the 
Tdad-tantm clearly shows ^e Buddhist character of the deify and of the mantra. 
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In the original Sanskrit texts of the Rvdra-yamala and the Mdha- 
clnacdra-krama, there are certain details which are important. Vad41ha 
was doing his penances and performing the Tar§> ritual at the shrine of 
Kamakhya in Nlldcala or the Blue Mountain, which is the shrine of the 
Mother Goddess at K&makhya Hill east of Gauhati town in Assam, and 
this is a Sakta or Tantric place of pilgrimage of first-rate importance. 
Here the Mother is in the form of her Yoni, formed in the ^eft of a 
rock over which the temple has been built. Evidently, Vafiisth^ at first 
performed his rituals in the worship of Tara in the ordinary Daksindedra or 
Rightist Way, i.e. the Brahmanical Way, and failed to obtain his objective, 
which was to gain miraculous powers over life. He felt angry and finistrated, 
and then Tara manifested herself to him and asked him to go to MahScina 
and learn the right cult and ritual there from Buddha, viz. the Glndcdra\ 
and if he followed that, he would succeed. So wishing to know the correct 
ritual (dcdra-vijndna-vdnchayd) he went to Mahacina, and there he saw beside 
the Himalayas the lord, ‘ well-served by LokeSvara’ or AvalokiteSvara 
{lokedvara-siisevitam), in the form of Buddha, surrounded by a thousand 
women who were young and handsome, with their zones tinkling, elated by 
wine, joyous through sportiveness, adorned in full decorations, alluring the 
world, devoid of fear and shame, and meditating on the Goddess. After 
obtaining the necessary instructions as to the Clndcdra ritual, he came back to 
the holy shrine of Kamakhya in Nilacala, and there he performed the ritual. 
Evidently, in this way the Clndcdra form of Vdmdcdra was established in 
Assam and India. 

It is to be noted that close to the Kamakhya shrine in Assam, which 
is on the top of the hill known as Nlldcala to the west of Gauhati town 
(Gauhati is the site of the old capital of Kamarupa or Assam), a short 
^stance to the east of the prechicts of Gauhati, there is a place called 
Va^isfhdirama, which is largely visited by pilgrims. According to tradition, 
it was the place where Va§istha used to perform his worship, presumably 
of the Mother Goddess in the form of Tara. So there is some geographical 
assignment, according to the Tantric tradition which cannot be brushed 
aside, to the Vaiistha legend, and the tradition can thus be localized. 

In the light of all that has been said before, the historical core behind 
this story might be something like this. Ideas of Taoistic ritual, with 
women for the perfection of the Yang in men through commerce with the 
Yin in women—of the perfection of the Man or the Purusha by union 
with women as Prakfiti or &akti, to speak in the Indian way—were adopted 
in Indian Buddhist Tantrism in China, probably from the fourth centmy 
A.D. onwards. In the meanwhile, the TarS, cult, as a corollary of the 
Bodhisattva ideal and the ^akti ideal, developed in India, and spread into 
Tibet and into China. In China, AvalokiteSvara changed his sex, and in 
this way his Sakti, the white-robed Tara, whose worship was introduced in 
China in the eighth century A.D. and he himself became merged into a 
single deity, the deity of Mercy, the Goddess Kuan-yin, who would quite 
naturally be regarded by uninformed Indians as Tar& herself. The very 
great vogue of the Kuan-yin cult in China could pass for Tarft-Worship 
there, according to Indian ideas. Indian adepts, who were attaracted by 
VdmdjCdra as a new doctrine &om China, may have gone from Assam to 
China, either by-passing Tibel^ or going through Tibet. In Assam, there 
was already an interest in China and in Taoistic notions, from the seventh 
century at least (vide king Kumara Bh&skara’s eagerness for an image of 
Lao-tzu and for a translation of the Tao-Teh King). Initiated m this 
Clndcdra or acquiring a knowledge of it on the soil of China, these Tantric 
adepts from Li^a would come back and establish it as a new development 
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of Indian Buddhist Tantra, and establish oentres in places like E&m&khyfi* 
\7hich was famous as a Sakti shrine. VaSiftha was just typical of one of 
these Indian adepts, who were responsible for the full establishment of 
the Cinacara in Brahmanical Tantra, possibly in the ninth and tenth 
centuries A.p. In the case of the legend of i§dmba going to I^SkadvIpa and 
bringing the Iranian cult of Sun-worship (Mihira-worship) from there into 
India, we are told that Iranian Magi— Maga-Brdhmanaa as they came to be 
known in India (or 6dkadvip%ya Brdhmanas, or OraJia-vipras because of 
their knowledge of the planets and other astronomical bodies—came to 
India as ministrants of the cult and settled down and became absorbed 
in the Hindu people as a special class of Brahmans. But it is not known 
if actually any Cheese teachers of the cult came to India in a similar way. 
If they did, they could be expected to have come only as Buddhist Tantrics 
practising Vdmdcdra, which became specially designated in India as 
Clndcdra. 

It was in this way that China, during the first 800 or 1,000 years after 
the Christian era, exerted a very powerful infiuence on India in the domain 
of religion, by giving to India her Taoist practices for the attainment, of 
Haien-ahip, which were given admission into the Indian scene as the 
Vdmdcdra or the Leftbt Ritual, and which people knew to be a Clndcdra or 
Chinese Ritual. 


The Question of Numebioal Notations : 

Place-value and the Zebo 

In the third volume of his great work, from which quotations have 
been made above (Cambridge, 1969), dealing with the development of 
‘Mathematics and the Sciences of the Heaven and the Earth’ in China, 
Dr. Joseph Needham has in his objective way made some suggestions about 
a very likely mutual influencing, if not actual co-operation or collaboration, 
between India and China in a most vital and basic matter in Mathematics, 
viz. the numerical notation and the zero concept, and the representation of 
the zero by a dot or circle in numerical notation.* 

The decimal notation, with place-values for the digits and with the 
sign zero, is something which revolutionized the mathematical science, 
first in India and then in the Arab World and Europe. The old Greek 
and Roman notation with letters of the alphabet for certain numerical 
values, and the similar Abjad system in Arabic, retarded the progress of 
mathematics. The Arabs borrowed the decimal system as it was fuUy 
developed and in general use in India in the early medieval period, and 
they borrowed the Indian numerical figures for 1, 2, 3,4, 6, 6, 7, 8, 9 and 0. 
These they called Baqam al-Hind or * Indian Figures’. Then in the twelfth 
century European peoples took th^ over from the Arabs, and called them 
‘Arabic Figures’, as opposed to the earlier Roman. 

But in India, the ^1 use of the decimal notation with the zeto figure 
was rather late—^it cannot be traced earlier than the sixth century A.D. 
Previously, numbers were indicated in India in a rather cumbrous way. 
Thus, in an Asoka inscription, third century B.C., the figure 256 was indi¬ 
cated by three signs, say ABC, where A stood for 200, B for 60, and C for 
There was no sign for the zero, although there were in the Br&hml 
%habet, the natimial script of Ancient India, from pre*Ghristian times 


* This matter was brought to my notice by a European delegate to the 25th 
^temational Congress of Orientalists in Moscow who spolm to me about it and thm 
seixt me a note when I was speaking on the subject in the Indian Seel^, and I regret 
Very much I could not eentaot him again. 
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separate signs for all the numerals from 1 to 9. After 9, 10 was indicated 
by a single sign, and 11 by that single sign for 10 followed by 1; 20 by 
another single sign, 30 to 90 by different single signs—^not by giving a 
place-value to the digits to indicate multiples by 10. So 100, 200, 300, 
1,000, etc., were denoted by single signs all independent of each other. 

How the place-values came to be established in India, and under 
what circumstances the zero sign was evolved, is lost in the« mists of 
unrecorded history. But once, during the middle of the first n^ennium 
A.D., the place-value idea and the invention of the zero symbol gaVe birth to 
the pure decimal notation, it became immediately accepted, and it passed 
out of India to the West also. But one curious thing is to be noted. Not 
all parts of India wholly or exclusively adopted the new decimal S 3 rstem 
with the zero: It was adopted in North India, almost entirely. But in 
South India, until very recent (post-British) times, the old system of having 
separate single signs for 10, 20, 30,100,1,000, etc., continued. The decimal 
notation with the zero somehow did not make a sweeping conquest of the 
ifUeUigenUia there. When mathematics was being taught in schools in 
South India—^inthe Tamil, Malayalam, Kannada and Telugu areas—^through 
Englis h , the decimal notation with English or European figures came 
to be adopted, and the cumbrous earlier non-decimal system with the native 
Tamil, Telugu and other figures fell into disuse: so much so that with the 
decimal system, the European figures for the numerals were adopted in 
Tamil, Malayalam, Kannada and Telugu. (This is the reason why South 
Indian numbers of the Constituent Assembly insisted in 1949 on the adop¬ 
tion of the European numerical figures in Hindi in Nagari characters as the 
official language of India beside English, to the complete exclusion of the 
Nagari figures for the numerals). 

Two things are involved in the establishment of the decimal notation; 
(i) place-values for the digits, and (ii) the zero sign. Neither of these was 
known or in use in India before the sixth century A.D. Dr. Needham in 
his book (Vol. Ill, p. 12) says: 

In an inscription at PhnomSay4ii in Cambodia for A.D. 604, the 526th year 
of the ^aka era was expressed as ‘the year (designated by) the (five) arrows, the 
(two) Alvins and the (six) tastes’. Now it is soon after this period that the first 
inscriptions appeared showing the zero (simultaneously in Cambodia and Sumatra, 
A.D. 683; and at Banka Island, A.D. 686). The 605th year of the daka era is 
represented as using a dot {bindu) and the 608th as showing the 

modem zero itself. [I have used here Nagari numerals, as equivalents of Cam¬ 
bodian emd Old Javanese numerals given by Dr. Needham, as a typographical 
convenience]. The Indian numerals, without the zero, and encumbered with 
separate signs for the multiples of 10, were no improvement at all on the Greek 
and Hebrew alphabetical scripts. Yet Indo-China would seem at first sight a 
rather unlikely place ,for such a revolutionary discovery as that of the essentially 
liberating element. * 

Coedds does not believe that the South-East Asian inscriptions indicate an 
East Asian origin for the symbolic word system (as Kaye had hinted might be 
possible), but rather that the Hinduising settlers of South-East Asia already had 
symbolic words and the old numerals when they first went there, or at any rate 
were soon followed by them. So far so good, but we are free to consider the 
possibility (or even probability) that the written zero symbol and the more reli¬ 
able calculations, which it permitted, really originated in the Eastern zone of 
Hindu culture where it met the Southern zone of the culture of the Chinese. 
What ideographic stimulus could it have received at that interne? Could it 
have adopted an encircled vacancy from the empty blanks left for zeros on the 
Chinese coimting-boctfds ? The essential point is that the Chinese had possessed, 
long before the time of the Sun Tzu Suan Ching (late third century AJ>.) a funda¬ 
mentally decimal place-value system. It may be, then, that the ‘emptiness* 
of the Taoist mysticism, no leas than the ‘void* of Indian philosophy, contributed 
to the invention of a symbol for dfinya, that is the zero, It would seem indeed 
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that the iSnding of the first aj^earanee of the zero in dated insoriptkms on the 
borderline of the Indian and Chinese ouIture>areas oan hardly be a coinoidenoe. 

Dr. Needham further mentions that the use of the zero in the Indian 
system of calculation is attested by a Chinese astronomical work composed 
between A.p. 718 and 729. In the absence of more detailed information, are 
we to assume that it suggests that the use of the zero struck the Chinese 
as something new in mathematics, which came from India ? 

With regard to the zero concept and the zero symbol, the following 
observations of Dr. Needham are to be noted: 

Two different things are involved here, though so closely connected. Place- 
value could and did exist without any symbol for zero, as in China from the late 
Chou onwards. But the zero symbol, as part of the numerical system, never 
existed, and could not have come into being, without place-value. It seems to 
be established that place-value was known to, and used by, the author of the 
Paulisa Siddhanta in the early years of the fifth century A.D., and certainly by 
the time of AT 3 rabhatta and Varaha-Mihira (c. A.D. 500). And this was the 
decimal place-value of earlier China, not the sexagesimal place-value of earher 
Babylonia. It may be very significant that the older literary Indian references 
simply used the word ‘emptiness*, just as if they were describing the empty 

spaces on Chinese coxmting-boards. The earliest zero symbol used in computa¬ 
tion, the dot (bindu), occurs in the Bakhshali MS., but this cannot now be dated 
earlier j^han tenth century A.D. Better evidence for the use of the dot comes 
from the sixth century A.D. poem Vdsavadattd of Subandhu. This remains the 
earliest reference. The dot is still used in the Sarada script of Kashmir. 

Dr. Needham seems to suggest some mutual influencing or collabora¬ 
tion between India and China in evolving the zero—China giving the con¬ 
cept of the place-value in numerical notation, which goes back in China 
to Chou times, and India supplying the zero symbol; and this collabora¬ 
tion might well have taken place, as Dr. Needham suggests, in * the Eastern 
zone of Hindu culture, where it met the Southern zone of the culture of 
the Chinese’. 

But actually, the concept of the zero is found in the mainland of 
India, as the literary references given by Dr. Needham himself would show. 
Dr. Dinesh Chandra Sircar, Director of Epigraphy in the Archaeological 
Survey of India, to whom I referred the matter, tells me that the oldest 
use of the decimal notation in India is found in an inscription from Baroda 
State in Gujarat (Western India) dating from A.D. 594 (the date given is 
the Kalachuri year 346, written in decimal notation. I give below what 
ho writes (in a letter dated 13th September, 1960): 

The earliest use of the decimal system of writing numbers is noticed in the 
Sankheda (old Baroda State) inscription of the Kalachuri year 346 (written in 
decimal figures and not in symbols as 300-|-40-1-6) corresponding to A.D. 694, 
while the earliest use of zero is found in Eastern Ganga records of the Ganjam- 
Chicfusole region like the Chicaoole plates of the Ganga year 183 (o. A.D. 680) 
and the Sudava plates of the Ganga year 204 (c. A.D. 701). See SSpigraphia 
Indica, Vol. II, p. 20 (346 written in decimal figtwes); ibid., Vol. Ill, plate facing 
p. 133, text line 27 (20 written with zero following 2, althoi^h the printed text 
is inaccurate); ibid., Vol. XXVI, plate facing p. 67, text line 31 (204 written 
with the fig^es for 2 and 4 having the zero between them). The language of 
all these records is Sanskrit. 

This would show that the zero and the decimal notation originated 
in India, in the sixth century A.D. at the latest: it might be earlier still. 
But what Dr. Needham has said in this connexion is quite pertinent, and 
noteworthy (p. 16 of Vol. Ill of his work): 

It will thus be seen that behind the ‘Hindu* numerals, as the West sub¬ 
sequently knew them, there lay 2,000 years of place-value in China. 

So in the absence of other evidence, we mi^t postulate Chinese and 
Indian collaboration here>. Plaee-value for si^ for the numerals from 
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1 to 9, but no zero, in China from the Chou period (thirteenth century 
B.C.); and the zero s 3 unbol in India, from the sixth century A.D. 

This is all that we can say now. 

There are other matters relating to mathematics, e.g. negative numbers, 
indefinite equations, etc., and to astronomy, besides medicine, where mutual 
influences are likely. But these must await further comparative study, 
even after Dr. Needham’s magnum opus. 

Conclusion 

It would thus appear that in the ten or twelve centuries of close contact 
between India and China, India also took a number of objects as well as 
ideas from China. It is customary to condemn outright Tantric practices 
and VdmoAidra. But this form of Buddhism and Brahmanism deserves, 
to say the least, a full historical survey, apart from an appraisement of 
its ideological and religious aspects. The late Sir John Woo(&offe, former¬ 
ly a Judge of the High Court of Calcutta, and well known to the scholarly 
world by his sobriquet of Arthur Avalon, for his translations into English 
and for his interpretations of some great Brahmanical Tantras and of 
Tantric lore and practices and philosophy, was convinced about the philo¬ 
sophical and spiritual values of the Tantra, including even certain aspects 
of it, which are generally condemned outright without proper study and 
understanding. The scientific implications of Chinese Taoistic ideas and 
practices and their Indian Tantric developments and parallels have been 
clearly indicated by Dr. Joseph Needham, and we should stop at that. 
The influences of India and China were not one-sided, but mutual, and in 
the plane of ideas also. India could give, but she could also take: and 
that is the great teaching of history which should not be missed. 

It is perfectly certain that in matters like these, a closer Sino-Indian 
co-operation in the field of comparative studies in literature, art, religion, 
ritual and philosophy as well as science is still awaited by the world of 
modem scholarship, and awaited with great interest and hope of achieving 
some positive results. And Western scholarship, which initiated this en¬ 
quiry, is bound to be there and help, and co-ordinate in a world-context, 
at least for the time being. 

The scientific and literary co-operation between India and China for 
more than a millennium is one of the most instructive and inspiring chapters 
in the history of early international relations. It is the bounden duty of 
scholars, both in India and in China, to pick up the lost threads of this 
co-operation, and along different lines of investigation which were not 
known in ancient days, to pursue the story of this international co-operation, 
directly in the domain of philosophy and religion, and indirectly in that 
of science. 
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REVIEWS OF BOOKS 

The Epistemology op Dvatta VbdInta by Dr. P. Nagaraja Rao. 

Published by The Adyar Library and Research Centre, Adyar, Madras, 

India. December, 1968. Pages viii+120. 

The charge is often heard against Indian philosophy that its theories 
arc not based on independent reasoning and, therefore, they are dogmatic, 
rather than critical. This charge is clearly not true of the majority of 
the Indian systems which are as much based on critical thinking as any 
wo can find in the West in this modern age of critical speculation. The 
criticism may be chiefly levelled against the two systems of the M3m§>ihs& 
and the Vedanta which give an important place to the authority of the 
Vedas and are direct continuations of the ritualistic and speculative aspects 
of Vedic culture respectively. But though these systems start fix>m autho¬ 
rity, the theories they develop are supported by such strong independent 
arguments that oven if we withdraw the support of authority, the theories 
can stand well and compare favourably with any theory established else¬ 
where on independent reasoning alone. That the arguments in favour of 
the theories of the Indian systems are logically valid and sound is sought 
to be shown in every Indian system by basing its philosophical views on a 
thorough epistemological enquiry. This is as much true of the MlmHihsa 
and the Vedanta as of any other Indian system of philosophy. Every 
Indian system of metaphysics is based on its own epistemology, i.e. its 
theory of the nature, forms and sources of valid knowledge, its theory of 
truth and error, mid of the range and limits of ordinary empirical or rational 
knowledge. 

The Dvaita Vedanta of Madhva has its own epistemology just as the 
Advaita of Sankara and the Vi^i^tSdvaita of Ramfinuja have theirs. The 
present work of Dr. P. Nagaraja Rao, under review, is a brief but reliable 
account of the epistemology of Dvaita VedSnta. It is based on the 
PremarMpaddhati of Jayatirtha, which is an independent manual of the 
epistemology of Madhva’s philosophy just as the Veddntaparibhd^a is of 
Advaita. The author has also freely drawn from the other works of 
Jayatirtha, like Nyayaaudhd, which are commentaries on Madhva’s works. 
The exposition of Dvaita epistemology given in the book is critical and 
comparative throughout. It treats of the various aspects of Madhva’s 
theory of knowledge and compares them with the corresponding theories 
of other Indian systems and gives a critical estimation of them. 

The book contains eight chapters with an Introduction. The first 
chapter deals with the concept of definition, the second with the pram&qias 
or sources of valid knowledge of which Madhva recognizes only three, namely, 
perception, inference and verbal testimony. Chapter HI discusses the 
knotty problems of error, doubt and dream. In Chapters IV to VH, we find 
a fairly comprehmisive account of perception, inference and verbal testimony 
as pramS. 9 as and as includUng the other pram S^^as recognized in some other 
systems of Indian philosophy. Chapter VIII discusses the general problem 
of the validity of ^owledge and the theories of intrinsio and eztrinsio 
validity (svat^ and paratih prfimft^ya), and summarises the distinctive 
oontributions of Madhva to the theory of knowledge. There are two appen¬ 
dices on *the category of difllnrence in Vediitta’ and *God in I^aita 
Ved&nta’ at the end, which a^ to the value of the book. 

( 123 ) 
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The exposition of the epistemology of Dvaita Ved&nta in the book is 
clear, concise and adequate on the whole. There are, however, some defects 
in the translation of Sanskrit philosophical terms into English, and one 
misses the corresponding Western philosophical terms at certain places. 
Still, the book is a valuable contribution to Indian philosophical literature 
in English and makes useful and interesting reading from beginning to end. 
It will help uninformed critics to realize that Indian systems of pldlosophy 
are neither dogmatic nor a mere elaboration of religious faith and^evelation. 

S. C. CElATTBBJliE. 


The History of the GIhapavIla Dynasty. By Koma Niyogi, M.A., 

D.Phil., Calcutta, 1969. Pp. i-xvi + pp. 1-283. Price R8.15. Pub¬ 
lished by Calcutta Oriental Book Agency, Calcutta 9. 

This treatise is a detailed history of the Gahadavala dynasty of kings 
who ruled in the Antarvedi region of India during parts of the eleventh 
century A.D. and almost the whole of the twelfth. The work consists of 
eight chapters, in the first five of which the learned authoress, Dr. Roma 
Niyogi, M.A., D.Phil., has dealt with the political background of the 
history of this dynasty and the origin of the Gahadavalas, and their politi¬ 
cal history. In Chapter VI she has tried to classify and discuss the geo¬ 
graphical data supplied by epigraphic records of the kings of that dynasty. 
The next two chapters (Chapters VII and VIII) form a review of the 
administrative, social, religious and cultural matters, so far as they can 
be drawn out from the inscriptional literature available on the kings of 
this dynasty. The book also contains four important Appendices. 

The whole volume is a welcome addition to some of the Indian regional 
histories which are already extant in the field of Indian history. Dr. 
Niyogi’s treatise is chiefly based on the inscriptions of the Gahadavala 
kings and the Krtyakalpataru of Lak^mldhara. There can be no doubt 
that Dr. Niyogi has bestowed many a year’s hard labour on an intensive 
study of the materials culled by her from epigraphic and other sources 
for the preparation of this book, the merit of which is laudable enough. 
It is a very good and hopeful sign of the times that our young scholars, 
both male and female, not only in West Bengal but also in other Indian 
States, have taken to intensive and detailed study of the regional sections 
of India in ancient and mediaeval periods of her history. It is quite true 
to say that when all such studies will be co-ordinated in future, we may 
expect to have an adequately whole view of the cultural unity prevailing 
even in earlier days, both in the north and the south of India, and thus our 
modern political and cultural unity will have chance of being greatly 
developed. In this respect Dr. Niyogi’s present treatise will be regarded 
as of great historical and cultural value to students of Indian history. 
Although the structure built by the learned doctor is based on rather scanty 
materials, the latter are, however, hard and well laid and there is no 
fear of its toppling down. 

Dr. Niyogi, to her great credit, has dealt with the origin of the Gahada¬ 
vala dynasty in a scholarly and splendid manner. She has fared well in 
reconstructing the history of King Govindacandra’s kingdom, and the battle 
of Candwar during the reign of Jayaccandra has been criticafly described 
by her. It may only be wished that her researches into the geographical 
data (in Chapter VI) should not have formed a separate chapter by them¬ 
selves in the main part of the present volume, but should have hwfi 
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treated in a big Appendix attached to it. The eiq>]anation and interpreta* 
tion of certain technical terms discussed in Chapter VU may not be taken 
as final, and they may sometimes invite criticism from scholars either 
iTi support or refutation of her own views which, however, cannot bo 
t-ailed imaginary at all. 

A comparative study of the administrative, social, religious and cultural 
matters as treated by Dr. Niyogi and those obtained from the records of the 
last few Pala kings of Bengal and of almost all the Sena kings would have 
been extremely welcome, as the history of the QSihadavala kings synchro¬ 
nizes with that of the Palas beginning from Bamapala and ending in that of 
Lak^mapasena. 

There are certain mistakes in the use of diacritical marks in some of the 
Sanskrit words written in Roman characters. 

Dr. Niyogi is very surely worthy of congratulations from scholars for 
her useful treatise on The History of the OaAa^vaia Dynasty. 

Radhaoovinda Basak. 


Studies in Arabic and Persian Medical Literature, by Prof. M. Z. 
Siddiqi. Published by the Calcutta University, 1959, with a Foreword 
by Dr. Bidhan Chandra Roy. It has 162 pages and 11 illustrations. 
The illustrations give an idea of former medicine anfi are exceptionally 
clear. The plate of Caesarean section in which a living child is extracted 
from a mother who is dead, is interesting. 

The history of medicine has come to the forefront those days, and this 
book is very timely. 

The book contains glimpses of Greek, and Indian medicine and medicine 
during the Abbaside period. The descriptions of former hospitals and 
illustrations are illuminating; a brief description of the nurses is also 
present. Medical knowledge in the Koran such as embryology, physiology, 
therapeutics and hygiene has been mentioned. 

Many pages are given to appendix which also serve as a vocabulary. 
Firdausul-Hilmet described as the first independent Arabic compendium is 
treated in detail, and its writer Ali b. Babban is discussed in detail, even the 
religion of his father whether he was a Jew or a Christian is mentioned. 
The medical men of old were very versatile, they were philosophers, artists, 
astronomers and even engineers. Leonardo da Vinci is an example. Mian 
Bhowa who was very much interested in Indian music and Indian medicine 
has also been referred to. 

A long list of errata is appended, but is not complete. 

The book is well got up and will serve a useful purpose in medical 
studies. 


H. Hydbr Ali Khan. 
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&I8ANADBV1S IN THE OAVES 

By BasAZiA MrrtUL 

i 

Two caves, locally known as and Bfirabhujl, in the 

Khaodagiri, Orissa, are remarkable for the of the Jaina i^nodeeis, 

carved below their respective tlrtha'nko^i^/ Originally dwelling cells, 
both were converted in the mediaeval period‘into sanctuaries with slight 
alterations like excavation of their floors to deeper depths and addition of 
the reliefs of the jiims with Sasanadems. Of the two, the first, containing 
the reliefs of seven Maanadevis, has an inscription dated in the reign of the 
Somavamd! king Uddyotakesarl {circa eleventh century).' Stylistically, 
however, the reliefs seem to be earlier in date. The other cave, oall^ 
BS>rabhujl on account of the representation of a twelve>armed 4daanadew 
on each side wall of the verandah, contains the reliefs of twentyfour 
idaanadevia on the three walls of the cave, in addition to the two in the 
verandah. These reliefs are definitely later than those in the Natafnuni 
and may even be as late as the eleventh-twelfth century A.D. 

Curiously enough, the reliefs, with the exception of AnirS., do not, 
as a rule, follow the canons of iconography as laid down in the available 
scriptures. This indicates either the existence in this region of a different 
text which the artist followed in carving the reliefs of the idaatiadevia or 
the germinal state in which iconographic concepts still existed without 
beins crystallized into rigid forms. The latter alternative is s u ggested 
by the difference in the attributes of the same idaanadevi not only in two 
caves, but also in the same cave. 

The sculptures have thus a definite place in the history of Jaina 
icono^aphy. I, therefore, give below the main characteristics of the 
ixrthanharaa and their Saaartadevlat specially the latter. In the description 
the names used by the Digambaras are followed, as figures of the §%naa, 
wherever they are carved standing, are invariably represented as rol^ess, 
no doubt showing that the caves belonged to the Digambara sect. 


NAYAMimX.GTTlCPHl 


On the back wall of what was originally the right cell of this cave are 
<^srved in fairly high relief seven tirthaHkaraa, seated cross-l egg ed with 
both soles visible in yoga-mudrd (one palm resting above the other on the 
lap) within niches rounded at the top. Over their heads are the canopies 
^ th^-tiered umbrellas flanked by a pair of hands playing on cymbals. 
On either side of the ilrthaftkaraa are standing fiy^whisk-bearers wearuig 
kaujnneu (loin-cloth). Though the figures are greatly weathered on account 
of coarse-grained texture and'brittle nature of the stone, they display 
considerable workmanship. The varied treatment of the coiffure is 
t^oially noteworthy. Some of them have l^ieir jtifda, tied and folded on 
merr heads and others have them arranged hi the shape of a cone, while 
Memin&tha has his spiral, curls arranged in a top-lmot like that ^ Buddha, 
of them ,haye any hcJo beldad them. Nor have they assa^ invadaa 




.. 
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Below each tlrOia^kara is his idaaTiadevtt executed in medium relief. 
Preceded by the figure of GaijLeda, seated in mahdrdjaMla, holding a bowl 
of Ia4duka8 (on which his trunk is applied), hatchet {paraMt)^ rosary and 
radish (PI. I), the seven iasanadema are reminiscent of the Brahmanical 
aapta-matfiJeda. The grouping may not be accidental, as most of them 
evince characteristics which are not available in the Jaina texts but \fhioh 
occur in their Brahmanical prototypes. With their attributes and mounts 
they disclose unmistakably the assimilation of the Brahmanical deities 
into the Jaina pantheon. All of them are clad in dhotia and short ^ia> 
phanous scarfs, placed obliquely along their chests and left shoulders. 

Beginning with the left; 

1. Rishabhanatha with his cognizance, bull, carved below his lotus- 
seat. His idsanadevi is Chakredvari seated in yogdaana (cross-legged with 
both soles visible) on a plain seat, below which is her mount Garuda with 
folded hands and a crane. Decked in bangles, a hara, kundaiaa and jatd^ 
muktUa, she is ten-armed, six with fiower-like chakraa perched on the 
fingers of six hands, the seventh hand holding a perforated disc, eighth 
a shield, ninth a rosary held against her chest in vitarka-mvdrd and the 
tenth placed on the lap in yoga-mudra. The conception of this goddess has 
much in common, both in name and attributes, with that of the iakXi of 
Vishijiu. (PI. lA.) 

2. Ajitan&tha with his cognizance, elephant, below his lotus-seat. 
His iasanadevd, four-armed Rolfi^i, bejewelled with bangles, a necklace, 
ear-studs, anklets, and kirlta-mukuta, is seated in Uditdaana on a plain 
seat, below which is an elephant. Her lower right hand is in abhaya and 
upper holds a vajra. Of her two left hands, one carries a goad and the 
other a three-pronged object. The attributes in her hands and also the 
elephant (which is not the mount of Rohm!) connects her undoubtedly 
with the mdtfika Indram, the 4akti of Indra. The third eye, placed hori¬ 
zontally over her forehead, strengthens this conclusion. (PI. IB.) 

3. Sambhavanatha with his damaged cognizance, horse, below his 
lotus-seat. His Sdaanadevi, Prajilapti, is two-armed, holding in her left 
hand the stalk of a blue lotus, right being in abhaya. Seated in laJMdaana 
on a double-petalled lotus, she wears a necklace, bangles, anklets and a 
plain jcdd-mukvJta. The attributes in her hands do not agree with those 
prescribed in texts. (PI. IB.) 

4. Abhinandana seated on a legged seat, below which is a monkey. 
His idaawiudem, who is known as VajraS^khala, is shown seated in 
Udildaana on a plain seat below which is a monkey with folded hands. 
Decked in bangles, necklace, ear-studs, kirita-mukuta and anklets, she 
carries in her lower left a child, in upper left a conch and in upper right 
a chakra, the lower right being in abhaya. With her attributes she is 
nearer the mMirikS, Vaishnavl than Vajra4rinkhal&. The artist has given 
her the cognizance of her Jina instead of the canonical swan, (PI. IIA.) 

5. VSsnpujya with buffalo (mostly damaged) below his airhh&aana* 

His i&aanadevii, GSndhfiri, is seated in laUtdaana on a plain seat below 
which is a peacock. Wearing bangles, a neclda.ce, ^ur-studs, ankleta and 
a she holds in her lower left a child, in tipper left a iakti 

in upper right a mdkUunga, the /lower right being in di^aya. 

the attributes nor the mount taB;^ with scripturid pressr^|>tion. Bhe hi a 

downright borrowing from the Brahmanical !^umftrS. <Pk IXA.) ' 
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6. PSrSvan&tha under a B6ven*hooded canopy on a double>pefcaiJ2ed 
lotus, ivith a flower below. On either side of b^ lotiis-seat is a three- 
hooded tuS^, his distinctive cognizance. Padmfipvatl, his ^soTiodevi, 
sits here in lalitasana on a double-petaUed lotus, below which are the 
representation of a lotus and a crude beaked f^ure. Decorated with 
bangles, a hdra, ear-studs, a jafa-mukuia and anklets, she holds in her 
left hand a lotus, right being in dbhaya. She is endow^ with a third eye 
placed vertically over the forehead. (PL IIB.) 

7. NeminStha on a plain seat. On either side of the latter is a conch 
on a lotus. Ambika or Amr&, his Sdaanadei^, sits in kUitdaana on a plain 
seat with her cognizance lion (mutilated) below. Above the niche is the 
representation of a mango-tree. Decked in bangles, a hara, huxL^cUas 
and jatd~mukvia, she holds in her left hand a child and in her right a bunch 
of mangoes. On the left side is a nude standing male, with raised left 
hand and holding in his right hand an uncertain object. (PI. IIB.) 

On the right wall there are two reliefs, one of Pardvan&tha and the 
other of Bishabhanatha, both seated in yogdsana on a lotus flanked by 
fly-whisk-bearers. Pardvanatha, seated under a seven-hooded canopy, 
is distinguished for his bejewelled jatd-mukitta. On either side of the canopy 
is a flying figure holding a garland. Beneath the lotus-seat is a ghata 
flanked by a naga figure. Bishabhanfitha has a halo round his head. 
Below his seat is his cognizance bull. The relief is imfinished and may 
not be contemporary with the main group. 

On the left wall is carved a small figure of Chandraprabha seated on 
a lotus, below which is the representation of the moon. His spiral curls 
are arranged in a top-knot. 


BIbabhttjI-gumfhI 

There are altogether twentyftve figures of the tirthankaras, Pardva- 
natha being repeated twice evidently on account of his higher sanctity. 
Of the two figures of Par^vanatha, one is in its usual position in the group; 
the other occupies the first place on the back wall. The latter is larger 
in size than the rest and is shown stripped of all raiments, standing in 
kdyotsarga pose, with its long hands hanging by its sides, on a double- 
petalled lotus under the seven-hooded canopy of a serpent. Above its 
head are a three-tiered umbrella, cymbals beaten by hands and flying 
figures holding garlands. On its either side are a three-hooded n&ga 
seated with folded hands and a standing fly-whisk-bearer, one above the 
other. The figure of the idsariadem is absent. PSrdvanfttha evidently 
occupies the position of the mvla-ndyaka in this cave. 

The rest of the figures of the tlHTwMearas are seated cross-bgged 
with feet resting on thighs {^Qgdsaam)^ on double-petaUed lotuses sup¬ 
ported by lions, in yoga-mud^ beneath the trees under which they at¬ 
tained their kevakt-jUdna (supreme knowledge); above their heads is a 
three-tiered chhatra (umbrella), one of the eight pnxHMri^. Plankod 
on either side by an attendant holding a fly-whisk, all, except P&rSvanfttha, 
have a halo roimd their heads. Celestial music is indicated by cymbals 
played by hands of invisible persons ; neaJr tiiese are two flying figures 
holding garlands. The general appearance of all these figures is the 
^me aa if they were oast in the same mould- But for their distinctive 
carved bdow th^r lotus-seats tlmy would Ibave be^ paiecd for 
one HrtkaAkara. The Jrtvafad mark is conq^uous by its absence 
on the chests of the tirtiiadkonis. . 
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Beneath the tirthankaraa are, in separate compartments, their res* 
pective ^daanadevte, all of whom, excepting MahamanasI, who is in yogd'^ 
Sana, and Bahurupi^I, who is lying down, are seated in lalitdsana. Twenty 
of them are on legged seats and four, the fourth, sixteenth, twentysecond 
and twentythird, on lotus, below which are their animal-mounts. All, 
except Bahurupi^I and PadmS,vati, the latter with a canopy of snake, 
have halo behind their heads. Draped in dhotis, they are all de<!ked in 
ornaments like handles, Kara, ear-omaments, mekhald, ja^-mukuta, et|;. 

On the left wall are the first five tlrthankaras, with their idsanadems, 
preceded by an unfinished figure in yoga-mudrd. Beginning with the left: 

1. Rishabhanatha with his cognizance bull {vrisha), below whom is a 
twelve-armed Chakreivari with her cognizance Garuda. Of her six right 
hands one is in varada and the rest hold a thunderbolt (vajra), two discs 
{chakra), rosary {aksha-sutra) and a sword; three of her left hands hold a 
shield, disc and the stalk of a flower, the attributes of the three others, one 
resting on her knee and the second placed on chest akimbo, are badly 
damaged. The available texts prescribe for the twelve-armed variety two 
vajras, eight chakras, a fruit and varada. (PI. Ill A.) 

2. Ajitanatha with elephant (partly damaged). The representation 
of the twelve-armed Sdsanai^vl, Rohi^i, does not agree with that of the 
texts where she is invariably four-armed. One of her right hands is in 
varada-mvdrd-, among other attributes only spear, arrow and sword are 
recognizable. Her left hands hold a noose (?), bow, hala, shield, stalk 
of a lotus and ghantd (?), the last held against her chest. Her mount is 
a bull. (PL IIIA.) ' 

3. Sambhavanatha whose cognizance (horse) is broken. Prajfiapti 
is four-armed, with the lower right in varada and the upper right holding a 
rosary. The attributes in the left hands arc not identifiable. Her mount is 
damaged; but it is definitely an animal and not a bird, as enjoined in 
the Digambara texts. The representation tally more with the textual 
description of the four-armed ^vetambara Duritari than with that of the 
Digambara Prajfiapti, who is described as six-armed. (PL IIIA.) 

4. Abhinandana with ape {plavaga). The textual description of 
the four-armed VajraSnnkhala riding on a swan does not agree with the 
present representation of the dasancuievi. ISeated on a lotus, which has 
been prescribed for the four-armed iSvetambara Kali, she is eight-armed 
with two hands playing on a harp {upavind). One of her right hands is 
in varada-mvdrd. Among other attributes, only vagra in one of her left 
hands is clear. (PL IIIA.) 

6. Sumatinfitha whose cognizance looks like an animal, though 
he is associated vdth a curlew {kraumha). Ten-armed Purushadatta is 
a departure from the scriptural descriptions. Among the attributes in her 
right hands, varada, a perforated disc, long spear and sword are clear; 
in her left hands are a noose, shield, hda, hammer and blue lotus. Her 
mount is a crocodile (makara). (PL IIIA.) 

6. On the back wall are represented seventeen seated tirtha^dsara* 
with their ddsanadevds, besides the standing %ure of P&rSvanfttha Irho 
stands first in the row. Next to PfirSvanfitha is Padma|«abba wi& hk 
oQ^iizanee lotus {alga). The representation of Manoveg^ is a deviatioh 
from ihe canonical injunction. Four-armed, she holds in her left hands 
a conch (?) and banner and in the upper a thrse-piXHQiged ol^n^ 
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{mjra'i), lower right being as usual in varada. The cognizance is a swwn 
and not a man or horse as enjoined in the lSvet§.mbara and Digambara 
texts respectively. (FI. IIIB.) 

7. '^ Sup§>rdvanS>tha. The six-petalled symbol below his seat can 
in no way be termed as amstiha. Neither the cognizance nor the attributes 
of Kali correspond to those mentioned in the texts. Eight-armed, she 
has the mm, a bowl of fruits, lance (?) and sword in her right hands and 
a shield, conch, hammer (?) and ivla in her left hands. The mount looks 
like a peacock. (PI. IIIB.) 

8. Chandraprabha with the symbol moon {iail). The representation 
of JvalamS,lini or Jvalini has little afiSnity with the textual description. 
Twelve-armed, she has the vara, a kripana, disc, arrows, club (?) and 
sword in her right hands and the vara, a shield, bow, conch, noose and 
bell (held against her chest) in her left hands. The mount is a lion. 
(PI. IIIB.) 

0. Pushpadanta (also known as Suvidhinatha) with a poor 
representation of makara, his cognizance. The number of hands with the 
attributes of Mahak&li does not agree with the textual description. Ten¬ 
armed, she has the vara, a disc (?), bird, bowl of fruits (?) and disc (?) in 
her right hands and a crescent, the tarjani-mudrd, a snake, flower (?) and 
branch of a tree (or the feather of a peacock) in her left hands. She has, 
like the ^vetambara Sutara, a mount in bull. (PI. IVA.) 

10. Sitalanatha whose ^rivataa cognizance is partly damaged. The 
four-armed Manavl holds in her lower left a dan^a, lower right being in 
varada. The attributes in the upper hands are indistinct; that in the 
upper right looks like a disc, while the object in the left may either be a 
conch or fruit. Her cognizance, an animal, is damaged. (PI. IVA.) 

11. SreyamSanatha with the cognizance rhinoceros {kha4g^). Gauri 
is four-armed, holding in her left hands water-pot and manuscript and 
upper right rosary, lower right being in varada. Her attributes connect 
her with the Brahmanical Brahmanl. The major portion of the body 
of the animal together with the head is broken. Heavy-bodied, it 
is neither an antelope, as prescribed in the Digambara texts, nor a lion 
of the ^vetambara Manavl or ^rlvatsS. (PI. IVA.) 

12. VSsupujya with buffalo (mahiaha). The eight-armed Gfindhfiri 
has the varada, a nvdtvlvmga (?), rosary and blue lotus in her right hands 
and a water-pot, conch, twig or bunch of flowers and the stalk of a full¬ 
blown lotus in her left hands. Her mount here represented is a bird. 
(PI. IVB.) 

13. Vimalanatha with boar {iHkara). Vairot! is eight-armed, having 
the vara, an arrow, sword and paradu. in her right hands and a vajra, 
bow, HUa and shields in her left hands. Her mount is a crane. (PI. IVB.) 

14. Anantan&tha whose cognizance looks more like a porcupine 
than a hawk (iyena), as enjoined hy the ^vetSmbaras or bear by the 
Di^mbaras. eight-armed Anantamatl holds in her left hands a long 
staff-like object, va^ra, stalk of a fiBll*bIown lotus, hammer and shield. 
Among the attributes in her right hands, the varada, a small dagger, spear 
and sword are idmtifiable. Her mount looks like a donkey, he^ bnwen. 
(PI. IVB.) 
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15. Dhannan&tha with thunderbolt (vajra). The six^armed Mfinaal 
has in her right hands the vara, pellet and a three-pronged object (?) and 
in her left hands a gTutntd, banner and conch. The head of the animal, which 
looks like a camel, is damaged. (PI. IVB.} 

16. SSrntin&tha with his cognizance antelope (mfiga). Seated 
cross-legged on a double-petalled lotus, Mahamanasi holds in her two hands 
the stalks of two full-blown lotuses on which are perched two elephants 
pouring water from pitchers over the dasanadevi. The representationVgrees 
more with the conception of the ahhiaheka of Lakshmi than the canonical 
description of the iaaawid&vl of iSantinatha. (PI. IVB.) 

17. Kunthunatha with goat, latter’s head broken. The ten-armed 
Jaya or Vijaya has in her right hands the vara, a staff-like object, hook 
{anku&a ?), disc and rosary (?) and in her left a three-pronged object, per¬ 
forated disc, conch (?), stalk of a full-blown lotus and water-pot. The 
animal is a buffalo, partly damaged. (PI. VA.) 

18. Aranatha with fish. Holding in her left hand the stalk of a blue 
lotus and with right in varada, the two-armed Tara is a wholesale adaptation 
from the Buddhist goddess Tara. The name itself betrays unmistakable 
identity with that deity. The head of the animal, which looks like an 
elephant, is broken. (PI. VA.) 

19. MallinStha with his cognizance water-pot {ghoM). The sdaarui- 
devl, Aparajitgp, is eight-armed, holding in her right hands the vara, 
a long spear {Sdkti), arrow and sword and in her left a cone-shaped object 
{aankha ?), bow, shield and banner. The short-tailed animal with an equine 
head is partly damaged. (PI. VA.) 

20. Munisuvrata with tortoise (kurma). The two-armed Bahurupiui 
is shown as lying on a bed attended by three figures, one of which is fan¬ 
ning her. Below her bed is a water-pot. Bahurupiui is represented in 
a recumbent position in some other sculptures as well.^ (PI. VA.) 

21. Neminatha with a blue lotus {nilotpala). Chamunda is three¬ 
headed and four-armed with water-pot and tridandi in her left hands and 
in her upper right a rosary, the lower right being varada. With her mount 
swan and attributes and multiple heads she has affinity with Brahmanl. 
Images of Parvat! with identical objects in hands, but with the lion-mount, 
are not too rare among the early mediaeval sculptures of Bhubaneswar. 
(PI. VA.) 

22. Nemin&tha whose cognizance is a fiower (or chakra ?) and not 
a conch as required in texts. The representation of AmrS. is the only 
one fully answering to the canonical description. Seated under a mango 
tree (mahdmra-vitojpi-chchJMyam Mtd), the two-armed figure holds in her 
left hand a branch of mango tree with a child in her left arm-pit and a 
fruit in her right hand. The mount is a lion. (PI. V*A.) 

On the right wall are represented two tirtkoAIearaa with their 
idaanadev^. Beyond them is a nude standing figure with a water-pot 
near its ibet. (PI. VB.) 


> See my article, 'loonographic Notes’, to be publiehed in the Journal 
Society. • 
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23. Parsvan&tha seated under a seven-hooded canopy with a 
three-hooded noi>ga figure beneath the lotus-seat. PadmSvat!, the Pisano- 
devi, is seated on a lotus under a five-hooded canopy. She is eight-armed 
having in her right hands the vara, an arrow, sword and disc (1) and in 
her left hands a bow, shield and stalks of lotuses. (PI. VB.) 

24. MahSrVira with a lion. The twenty-armed SiddhSyikfi holds 
in her right hands the vara, a spear, rosary, arrow, small staff (?), hanimer, 
kala, vajra, disc and sword. Of the attributes in her left hands a water- 
pot, book, mdtulunga (?), lotus, bell (?), bow, nagapd4a and shield are iden¬ 
tifiable. (PI. VB.) 

On the left wall of the verandah is the twelve-armed ChakreSvari 
wearing a dhoti held by a girdle, bracelets, armlets, a kara, upavita, ank¬ 
lets, kundala^ and a mukuta and seated in laJitdaana on a double-petalled 
lotus, below which are a Garuda and a devotee with a water-pot in be¬ 
tween. One of her right hands is in varada, the second holds a sword and 
the third a disc. Of her left hands, one is held against her chest and three 
carry a shield, ghantd (?) and disc. Best of the attributes are damaged. 
The relief was originally painted; traces of black lines on a darkish red 
background are discernible at places. Above her head is her gma 
Rishabhanatha with a bull below. (PI. VIA.) 

On the right wall of the verandah is the twelve-armed Bohini seated 
in the same pose as OhakreSvari, with her bull below. Among the at¬ 
tributes, the vara, a banner, ankuia and disc in right hands and a aanicha (?), 
water-pot, twig or tridandi and disc in left are recognizable. Above her 
head is herjina, Ajitanatha, with an elephant. (PI. VIB.)i 

1 The photographs' published here are the copyright of the Department of 
Archaeology, Government of India. 
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FOUR ROCK INSCRIPTIONS OF BATAVIA 
By Hdiansu Bhusak Sabkab 

The earliest inscriptions of Java belong to the western part of the 
island. They have been discovered in the hiUy country round Buitenzorg 
and in the east of Tanjong Priok, the port of Batavia. All these inscrip* 
tions, four in number, are incised on rocks within the boundaries of the 
residency of Batavia and are not far removed from the seat of the govern* 
ment. Two other inscriptions in highly flourished script have indeed 
been discovered at Muara ciantbn and Pasir awi,^ but they have baffled 
all attempts for decipherment. We have, therefore, to rest content, for 
the time being, with the four rock inscriptions mentioned above. 

These four rock inscriptions have been discovered from Ci-aruton, 
Jambu, KSbon Kopi and Tugu.^ An outstanding contribution to the 
discussion of these inscriptions has been made by Prof. VogeP in his paper 
entitled ‘The Earliest Sanskrit Inscriptions of Java’. This article has 
been accompanied by excellent facsimiles, but unfortunately the Dutch 
work in which this article was published is not easily available in India. 

Three of these inscriptions have mentioned king Purnavarman by 
name. The fair uniformity of the script and circumscribed loccde of hits 
records indicate—until other inscriptions are discovered in remote areas 
—that he was the ruler of a modest kingdom.^ Inscriptions do not throw 
sufficient light on the genealogy of the king. Only the Tugu inscription 
in 11. 1 and 6 refers to rdjddhirdja guru and pUdmaha rdjar§i who may 
possibly be the father and the grandfather of king Purpavarman. 
Regarding Purnavarman, however, this much is certain that he had his 
capital at Tarumfi (or, T£rum), he had a fairly long reign and that Indo* 
Aryan culture was not unknown in his kingdom. It is not possible to 
determine, however, if he was an Indian emigrant or a Javanese prince who 
had adopted Aryan name and culture. The records do not also clearly 
indicate the religion of Purnavarman, though it is probable that he was a 
Brahmanical prince. 

The scripts of these documents have similarity with Pallava*Grantha 
characters of the archaic variety. A comparison of these inscriptions with 
those of Borneo and Southern India reveals the fact that these records of 
Western Java have probably to be placed c. A.D. 460,*^ though we must 
remember that there was not much change in Pallava-Grantha characters 
between A.D. 400 and 750. But how are we going to fix the sequence of these 
undated documents ? Of the four inscriptions, only the Tugu record proves 
that IHiniavarman vra» living when that efflct was promulgated: other 
records neither prove nor dirorove anything. We have, therefore, to fall 
back upon the scripts to tell their tale. Among the four reoordis under 


1 Vogel, Publ. Oudh. Dienat, I (1926), Pis. 34-36. 

* For earlier literature on the subject, «ee VBO, XXXUIt p. Wff .; BKJt 3: 
X (1876), p. 163ff.; lA, JV (1876), p. 866ff.; VwtH. m Meded. £m. AK. V. Wat. Afd. 
Lm. 2: VX (1877). p. 266ff.; BKI11 X (1886). p. 622ff. 

s FuM, Oudh. Dtenat, I (1926)^ pp. 16-^6. 

* Mr. Plejrta oohjeotured that his territories must have comprised the plains 
watered by the CWiwong and the Oi^terum rivers, 

* of. Vogel, op, c<t,t Kom> F9, VIX, to. 9, |$1. 0al|ler seeans to 6urmtr 

s muoh later date for the Jambu insorl^on. Seo his Indian PataaoampApf p. 70. 

( 185 ) 
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review, the oldest character seems to have been used in the Ci-aruton inscrip* 
tion. With it, fair similarity of script has been maintained by the Tugu 
inscription, which has the additional advantage of being dated in the twenty- 
second year of the reign of the king. The K6bon Kopi and the Jambu 
inscriptions, on the other hand, betray a somewhat later development of 
the script, as we find herein vowel’ strokes developed into elegant orna¬ 
mental curves. It is also possible that this variation is mainly dij/e to the 
decorative style of writing of the copyists employed.^ As this chronological 
knot cannot be disentangled with the aid of palaeography, we nave no 
other recourse than to investigate the internal evidence of these two docu¬ 
ments. The Jambu inscription shows that it was composed after the death 
of the king; the inscription of K6bon Kopi yields no promising data on 
this point. We have therefore to hold tentatively that the inscription of 
KSbon Kopi was engraved before the posthumous Jambu inscription. 
This arrangement has been maintained in the following description of these 
inscriptions. 


(o) The Ci-aruton Rook Inscription 

This rock inscription is incised on a boulder lying in the bed of the 
torrent Ci-aruton* in close proximity to the spot where it joins the Ci-sadane. 
It was previously described as the Campea inscription, because the place 
where it was found belongs to an estate of that name. The alphabets have 
similarity with the box-headed Pallava-Grantha characters and the record has 
been written in more or less grammatically correct Sanskrit. The inscrip¬ 
tion proper does not, therefore, offer any difl&culty, but great uncertainty 
prevails regarding the significance of the so-called ‘ spiders attached to the 
footprints of the king and the decipherment of a line of cursive writing 
which is written over the inscription in a different direction to the right side 
of the royal footprints. Prof. Kem is said to have read the line as PUrnTjLa- 
varmma padam,^ but a glance at the inscription will suffice to show that the 
reading is extremely doubtful. Dr. Brandes is also reported to have de¬ 
ciphered the line as ^ri ci aru ( ) eun vaia which he translates : * the blessed 
lord of the Ci-aru ( ) eun.’ Though the addition of a Hn the fifth syllable 
supplies us with the name of the river, the facsimile shows that the reading 
of Brandes is also equally impossible. Dr. Vogel remarks quite humorously: 
‘ It is somewhat disconcerting that the two readings do not agree even in a 
single ak§ara? But he admits that the first letter is iri. According to 
him, the next aksara seems to be a and the fifth one rya or riha. The reaffing 
of these two letters may very well be doubted. I think it to be certain, 
however, that the last letter is also iri. This cursive line of inscription may 
be written from right to left® and read as : 6ri cirubru deaa (or, deia) iri (or, 
iriy. This means : ‘ the prosperity of the tract of the auspicious Cirutru 
It may also be read from left to right in which case the meaning of the 
line will be ‘ prosperity of the auspicious tract of Cirutru ’. The forms of ca 
and to, if they are indeed so, are somewhat archaic and, coupled with the 


1 cf. Vogel, OJ9. cit., pp. 34-35. 

* Vulgo: Ciaraten or Ciaruteun. 

3 For various theories, see Vogel, op. oU., p. 23 toid reference thereon. 

* Notulen, XLVII, p, 187, f.n.; Kem, VG, VII, p. 4, f.n. 1. Jayaawal’s reading 

of this line (El, XXII, pp. 4-5) as iri pUr^^vattwnavdk alto appears to be extremely 
conjectural. ' ' 

3 This form of writing is rare in tndia and only a few illustrations can be cited ietdh 
earlier times. See Bhhler, Indian Palaeography, pp. 3-4 of In^rod,, and p- 9 of ^ 
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ornamental curves, t^ese would imply a local development of the older 
Indian script in the island. It appears to me, however, that this line of 
cursive writing may have no connexion with the Oi-aruton inscription of 
Pumavarman and may be a little older than that. This hypothesis is, of 
course, provisional, as the reading is not certain. 

The spot where this boulder has been discovered is supposed by Prof. 
VogeU to be the cremation-ground of king Purnavarman on account of the 
curious position of the inscribed rock on the bed of the Ci-aruton torrent. 
There might be, however, other circumstances for the inscription being 
incised there, whereof we are quite in the dark. 

The inscription is written in the metre, in four lines of Sanskrit 
verses, measuring 48 to 49 cm. Excellent facsimiles of this inscription 
have been published by Dr. Vogel* and the following transcription is based 
on them. 


Text 

1. Vikkrantasyavanipateh 

2. Srimatah Purnnavarmmanah* 

3. Tarumanagarendrasya 

4. Visnoriva padadvayam !|^ 

Translation 

1. Of the mighty® ruler of the world 

2. the illustrious Purnnavarmman 

3. (who is) lord of the town of Taruma® 

4. (this) pair of footprints comparable to Visnu’s 


(6) The Tugu Rook Inscbiption 

This rock inscription was found at the village of Tugu which is situated 
to the east of Tanjong Priok, the port of Batavia. As this village is com¬ 
prised within the district of B3kasih, this inscription is sometimes described 
as the Bfikasih inscription. In the year 1911, it was removed to the Batavia 
Museum where it has been deposited in the epigraphical section as D. 124.^^ 


1 Op. c»<., p. 20. 

- Op. cit., pis. 28-29. 

* Vogel’s reading of is not. correct and this is probably due to an 

oversight. 

* The use of the words VikrSnta and Viarwriva padadvayam jointly suggests Tri- 
vikrama—incarnation of Vi^nu. 

® VifcrSato (= Vi-l-kram-}-kta)may alsopossiblymean’deceased’. My colleague. 
Prof. S. K. Bhattaoharya, endorses this interpretation. If this interpretation be 
accepted, king Purnavarman would appear to have been deified and his feet were 
adored like those of Vifuu’s. This interpretation will bring the idea in line with Vogel’s 
suggestion referred to in a preceding paragraph mentioning that the find-spot is the 
cremation-ground of king Pfirnavarman. So tar as I can see, one difficulty in accepting 
this interpretation from palaeographic point of view is that this inscription seenos to be 
the oldest of Purpaveunnan’s inscriptions. Against it, it can be urged that palaeo- 
graphic evidence cannot, by itself, be inf^lible. 

* Mr. Pleyte (Bet J>aghet, I, p. 178) has made the ingenious suggestion that 
the name T&riima is perhaps preserved in the river Ci-tarum which indicates the 
boundary^ of the (old) residencies of Batavia and tCrawang, to the east of Buitensoig. 

meaning of the name of ^rum is ’indigo* in Ihdraiesiaii vocabulary. 

7 py^ioiig readings' ahd discussions ase 4« X. (1880), p. OSSfT.; TB0, 
LII (1910), p. 128 { VOj VII, p, 189ff., witti a ffiesimne of a paat of the inscription, 
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The last scholarly edition of this inscription bos been made by Prof. V<^l,i 
whoso reading is based on a set of excellent squeezes. 

The stone on which the inscription has been incised is conical in shape 
and the first three lines of writing run through it in a curve. The last two 
lines are more or less straight. In this inscription with lines of unequal 
length, double vertical strokes have been used to denote the lines of separa* 
tion. The script is clearly engraved on the otherwise excellently ;^eserved 
inscription. Before the opening line of the record, there is a ct^ving of 
unknown significance : it looks like a trident or a burning torch.^ * 

The language of the inscription is slightly obscure in one or two places 
and there have been some grammatical mistakes. It is written in five stanzas 
of Sanskrit verses, couched in dloka-metre. The transcription given below is 
based upon the facsimile published by Vogel.® 


Text 

1. purS r§,jadhir§,jona gurupa^ pinabahuna khata khyatam purim prapya 

2. candrabhagarijoavam yayau || pravarddhamanadvaviruSadvatsara® §ri- 

gupaujasa narendradhvajabhutena® 

3. Srimata purupavarmmaua || prarabhya phalguoe^ mase khata k^pasta- 

mitithau® caitrasuklatrayodasyam® dinais siddhaikavin4akai(h) 

4. ayata ^tsahasreua dhanu 9 a(m)sa-iSatena ca dvavihSena nad! ramya 

gomati nirmalodaka || pitamahasya rajarservvidaryya'® filbiravanim^^ 
6. brahmauairggosahasrena^® prayati krtadaksi^ Iji® 


Translation 

1. Formerly, the Candrabhaga, dug by the overlord of kings (viz.) the 

strong-armed guru}^ having reached the famous town 

2. went to the ocean. In the twenty-second year of his augmenting reign, 

by the illustrious Purppavarmman, who became the foremost (Tit. 
banner) of the rulers of men on account of*® the lustre of auspicious 
qualities, 


1 Op. cit., p. 28ff. 

^ To Dr. Vogel it appears like a trident (triiula) with some iloral or foliated orna¬ 
ment. Dr. Rouffaer (Notulen, XLVII, p. 186, f.n.) describes it as a 'sacerdotal staff 
crowned with a trident, the central prong of which has the shape of a lotus-flower*. 

* Op. cit,, pi. 27. 

* Vogel reads '’nd, but is certain. 

® Read, ®are. 

* Vogel reads ^bhunena and corrects it as above. Te is, however, certain. In this 
inscription, ta is distinguished from na by the slightly triangular form it (to) betrays. 

’ Read, °une. 

* Vogel’s reading is krfvAfasm^, which appears to be an error in printing. 

* Or, ce**. In that case read: cai. 
l* Vogel misreads it as °rya. 

11 Vogel reads but the sign of the longer medial is present within the loop. The 

word should be corrected as 
!• Read, ®?to. 

1* "nd is not certain. It may also doubtfully be read as "tio. 

Ihis may also be translated as: * overlord of kings (viz.) Pinab&hu, the guru.. .* 
Here FInab&hu may be a proper name, and guru may stand for ‘father*. But if 
guru has a different significance here, it cannot be ascertained whether r^SdfidrAJa 
guru (1. 1) and pitdmaha rdjargi (1. 4) should refer to one and the some perron or tp. 
different persons. 

My translation slightly differs from that of previous writers on account of my 
considering the phrase to be a case of hetvarthe ttiHga. 
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3 . 4 . wa 4 s dug the charming river Gomat!,^ of pure water, in length six 
thousand one hundred and twenty-two dMnua,^ having begun it on 
the eighth day of the dark half of the month of PhSlguna and com¬ 
pleted it in twenty-one days, on the thirteenth day of the bright 
half fif (the month of) Caitra.^ (That river) by digging through the 
camping-ground of the grandfather and royal sage 
5. floweth forth after having been endowed by the Br&hmanas with the 
gift of a thousand cows. 

(c) The Kbbok Kofi Rock Iksobiptiok 

This inscription is incised on a rock which is found in a plateau enclosed 
between the two rivers of Ci-sadane and Ci-aruton. This inscription has 
sometimes been called the Campea inscription, but as this name has also been 
applied to the Ci-aruton inscription, it is better to avoid the title of Campea 
inscription altogether. In the immediate neighbourhood of this K8bon 
Kopi inscription. Rev. Brumund long ago noticed limestone pillar bases, 
feet in each dimension, some of which were preserved in toto. 

The stone inscription was included in the Report of Hoepermans, but it 
was first brought to public notice in 1868 by Rev. Brumund^ who mentions 
two huge footprints of elephants carved on both sides of the inscription.* 
The last scholarly contribution on this record comes from the pen of Prof. 
Vogel* who has distinctly improved upon the reading of Dr. Kem. His 
article is accompanied by facsimiles. 

Dr. VogeP observes that " although the inscription was executed with 
evident care, several of the dk^ras are more or less imaged or have become 
completely obliterated. It is especially the central portion of the inscription 
which has suffered ...’ The inscription betrays decorative style of writing 
which it shares with the Jambu inscription. 

The inscription does not refer to the name of any king, but mentions 
one Tarume(ndra), who, if we may rely on palaeographical evidence, is 
probably no other than king Purpavarman. Palaeographical evidence is by 
no means exact and it may turn out after all that the inscription refers to 
a successor of Puri^avarman. Till evidence comes to the contrary, we 
shall regard this Tarume(ndra), for all practical purposes, to be the same 
person as king Purpavarman. 

The inscription is written in Sanskrit verses and the metre is RoJai. 

Text 

—Jayavi4alasya tarume(ndra)8ya ha(st)inah 
—(airft)vat&bhasya vibhatidampadadvayam(||) 


^ A river of this name is mentioned in the l^gveda (X. 75. 6), The river Gomatl is 
aiso known to flow by Lucknow. AnoUier river of this name exists in Tipperah, Bengal. 
The names of Candrabh&g& and Gtomatl are indeed found in lists of South Indian rivers 
as given in the Purdfiaa, but these lists are not reliable in all cases. Ohannels of these 
names are also foimd in the Ceylonese chronicles (Mahdm^iSat LXXIX, 49,53; Citlla- 
vatpAi, LXXIX, 48, 52). 

‘ 1 dAonu 4 hcuOas = 2 yds. The canal was, therefore, apj>rt»ciinately seven 
English miles in length. Accordit^ to another reckozung, twelve miles. 

* In these references, Dr. Vogel (op. eit., p. 32) sees the currency of amSata-scheme 
and considers this to be a case of South Indim influence. 

* VBG, XXXin, p. 64 . 

, • For earlier literature, sss BKI, 4 : X (1885), p, 625; TBO, UX (1810), p. 124; 

VO, VII, pp. 185-6, with facsimile. 
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Translation 

(Here) shineth the pair of footprints of the . . . AirSvata-like elephant^ of 
the lord of Taruma (who is)* great in conquering. .. 


(d) The Jambu Bock Inscription 

The rock inscription of Jambu lies on the top of a hillock calied Pasir 
Koleangkak, which is 21 pool west of Buitenzorg. The record ha^ derived 
its name from the Jambu estate which belongs to the same district as the 
Ci-aruton inscription. After its discovery in 1854 by Mr. Jonathan Bigg, 
it was successively described by Friederich,* Hoepermans* and Bev. 
Brumund.® Kem, who made the first serious attempt to decipher the 
script, contributed some articles between 1875 and 1910.® Dr. VogeP 
has further suggested some improvements upon the last reading adopted 
by Kem. 

About the general appearance of the document, Prof. Vogel® states 
that the inscription is cut in elegant characters on the flat surface of the 
rock and consists of two lines ... Here, too, a pair of footprints are carved 
over the inscription, but they are partly broken off with the top of 
the rock... 

The inscription consists of only one stanza of Sanskrit verses written 
in sragdUara-meixe. Each line consists of two pddas and there is no serious 
grammatical mistake. The record was evidently incised after the death of 
the king who has been represented here as a great military hero. This 
eulogistic reference was made in connexion with the engraving of a pair of 
footprints of the king. 

In the following transcription I have relied upon the facsimiles pub¬ 
lished by Prof. Vogel.® 

Text 

1. Sriman = data^® krtajno narapatir = asamo yah^i pura Tar(u)mayami* 

namna 6rl puri^navarmma pracuraripu^arabhedyavikhyStavarmmo^® 

2. tasyedam = padavimbadvayam = arinagarotsadane nityadaki^am 

bhaktanam yandripanam^® = bhavati sukhakaram dalyabhutam 
ripun&m. 

1 In Indian mythology, Airavata is known as the edAano of Indra, the king of gods. 

* Or‘was*. » TBG, III (1866), p. 183fif. 

* * Hindoe-oudheden van Java (1864)* in Rapp. Oudheidk. Dienst, 1913, p. 76ff. 

8 VBG, XXXin (1868), p. 66 £f. 

® See BKI, 3 : X (1876), p. 163ff.; Kern, VG, VII, p, 4, f.n., with facsimile; Veral. 
Meded. Kon. Ak. v. Wet. AJd. Lett., 2 : VI (1877), p. 267ff. The paper wcu read at 
Amsterdam on Nov. 13, 1876; TBG, LII (1910), p. 123fif.; Kem, VG, VII, p.*^ Iff., with 
facsimile. 

7 Op. eU., p. 24ff. ® Ihid., p. 26. ® Op. eU,, pis. 30-31. 

Kem read p&°. The is clear on the plate, though in the photo of Kinsbeigen 
(No. 12) it appears like 

Read, 2 / 0 . ^ 

IS Vogel’s reading of ’*mSya{m) is certainly incorrect, as the sign for the medial d 
is extremely clear on the plates. The amievdra need not he placed within brackets, as 
this is visilue to the right above the aer^. 

7® Read, *wo. 

7® Mr. Pleyte (Het Daghet, I, p. 178) and Dr. Rouffaer {NoHuUn, XLVII,p. 162, f.n.) 
are certainly mist^en in discovering the name of the river Oi-sade^ in the 8kt. Word 
utaddane. Which forms the third member of the compound above. The suggestion has 
nothing to oommMid itself. 

78 Read, yawnfpd^, Kern’s final reading of tridhatau appears to be wrong,- while 
Vogel’s reading tallies with ours. 
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Translation 

1. Illustrious, munificent, grateful^ was the unequalled lord of men, the 

illustrious Punwavarmman by name,* who once (ruled) At TSrumA 
and whose famous armour was impenetrable to the arrows of a multi* 
tudd of enemies. 

2. Of him, this is the representation* of the pair of footprints which, ever 

dexterous in demolishing towns of enemies, is salutary to devoted 
princes (but) like darts to (his) enemies.^ 


^ V<}gel translates kftajiio by * true to his duty As there might be circumstances 
for which the king could be grateful, I translate the above word according to its 
established usage in Skt. literature. Vogers interpretation of the term is also possible, 
though we must admit that the use of the word in this sense is rather unusual. 
Besides, there are many other less ambiguous words in Skt. which could have been 
profitably used in Vogel’s sense. 

2 The writer makes a pun with the word varmma. 

* Vogel has left this out in his translation. 

^ This statement may offer a solution to the problems of the so-called ‘spiders ’ in 
the Ci-arutfin inscription. These ‘spiders’ appear to be no other than the enemies of 
the king. 
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THE ‘PATTAMADAI KOBAI-MAT’ INDUSTRY 

iS, 

By K. S. Sbh^iyasan 

The term ‘straw’ is commonly applied to the dried culms or stems 
and stalks of certain sedges and grasses. The very early use of straw in 
the remote past must probably have been as bedding or floor-cover for 
primitive mankind or as food and fodder for the cattle. As civilization 
progressed, additional uses were possibly found for these materials as 
thatching for primitive shelters and body coverings. In the present day, 
however, straw is one of the basic raw-materials of many industries such as 
stuffing of beddings, weaving of hats, plaits and baskets, making of ropes, 
preparing of pulp for paper and straw-boards and as packing materials 
during transit of fragile articles. Mat-making would also perhaps rank 
important, as it is well known for years that ‘many of the Indian grass-mats 
are admirable examples of elegant design and the colours in which they are 
woven are rich, harmonious and effective in the highest degree*. 

Indian sedge and grass-mats are of very great antiquity. From very 
ancient times, sedges and grasses are known to have been used in India in 
the preparation of mats. Evidences of use of grass-mats are available in 
the ancient classical literature and early sculptures of the second century 
B.C. and first and third centuries A.D. even though how and when mankind 
hist became aware of the possibilities of these vegetable products as materials 
for an industry it is not easy to say. 

According to the classical writers, the Indian hermits used mats made 
of Kusa and Darbha grass. The Kusa-asana, a seat-mattress of Kum grass, 
has all along been considered as the most holy asanas used by Bishis and 
Brahmins. In Ancient India, it was this Kusa-asana which was offered 
to all sacred persons as Bishis and Brahmins, even when they came to 
royal palaces. The kings of the Ikshvaku Family renounced the world 
in their old age, and Baghu in such a state is described as seated on a holy 
and pure Kusa mattress. 

[Raghu: VIII, 18] 

In the drama of Dattavallya of Bhasa, the seat offered for Drona in Duryo- 
dhana’s palace is of Kusa. 

Even kings and monarebs, while observing temporary religious life, like 
Ullipa, who attended to the cow of the sage Vasishta with devotion, were 
offered Kusa mats for bedding, though costlier materials could easily have 
been provided. 
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In Ramayav^i, there is reference to Rama pulling out a Darbha from his 
Darbhasana to use his Brahmastra against the crow. 

[Rdmaya'fta: V, xxxviii] 

The Darbhasayana of Rama with all devotion and holiness at ^he shore 
of the ocean is too well known to need repetition. The Darbha ^ so holy 
that in doing any sacred ceremony even today it is placed as a s^t. 

In the famous Barabudur sculptures, we have a scene of the Bodiaaitava 
on the way to Bodhimanda, receiving grass from the grass-cutter Svmatika, 
on having remembered that the former * infallible ones ’ who attained the 
highest and most perfect wisdom sat themselves on grass that was spread 
(Fig. 1). In the NSgarjunako^da sculptures (third century A.D.), there 
are beautiful bass-reliefs of the ruined stupas illustrating the well-known 
stories from the Jatakaa or incidents in the life of Buddha, wherein also 
mats, mattresses and coverlets are represented in some of the scenes. 

Several species of grasses and sedges have been known in use for years 
in the past in the manufacture of mats in India. The straw of the common 
paddy-plant Oryza saliva Linn, is used in Hazra and other places for mats 
called Mandri and Phindi. Mats of Munj grass, Saccharum munja Roxb. 
(Saccharum sara Roxb.; Saccharum ciliare Anders.), have been known 
from Allahabad, Agra, Ambala, Banaras, Delhi, Gujerat, Ludhiana, Lucknow, 
Monghyr and Sialkot. From Eulaliopsis binata (Retz.) G. £. Hubbard 
{lachaemum angualifolium Hack.), the Bhabar mats of N.W. Provinces are 
made, and from Phragmites roxburghii Trim, the Dharma mats of Bengal 
are prepared. The roots of Vetiveria zizanoidea Nash. {Andropogon muricaiua 
Retz.) provide the raw-materials for the Kha.a-K.haa mats. Among the 
sedges and allied species Scirpua littoralia Schrad. {Malacochaete pectinaiua 
Nees.) is used in Kashmir for mats. Cyperua eaculentua Linn., forma 
ivberosa (?), Cyperua eaculentua Linn., forma hinduaianica (?), Cyperua 
exaltata Retz., Cyperua iria Linn., Cyperua tegetum Roxb. (Cyperua pongarei 
Rottb.) and Cyperua corymboaus Rottb. are the most important species in 
India used for mat-making. The well-known Madur mats of Bengal and 
the best sorts of Maaland mats are prepared out of the culms of Cyperua 
tejgeJlum Roxb. In South India, Cyperua corymboaua Rottb. (Fig. 17) is the 
most favourite species used for quality mats. Although sedge-mats are 
known to be manufactured in several places in South India as in the districts 
of Godaveri, Krishna, and Nellore in Andhra Pradesh, Ghingleput (Wandi- 
wash), North Arcot, Salem, Trichinopoly, Tanjore, Madura and Tirunelveli 
in Madras State, S. Kanara in Mysore State, and Malabar (Palghat) and 
Cochin and Travancore in Kerala State, there is perhaps no parallel to the 
superfine quality mats of Pattamadai in TirunelveU District, which products 
are celebrated and held in great esteem in our country and even abroad. 

In this paper a detailed account of the Pattamadai sedge-mat industry 
is given, based on a survey and first-hand study made by the author at 
the industrial centres in Pattamadai and the neighbouring villages in the 
Tirunelveli District. Some information, hitherto not available in any of 
the earlier published accounts on this cottage industry, is also added which, 
it is hoped, will be found interesting. 

Pattamadai is a small village in the Ambasamudram Taluk in Tirunel¬ 
veli District in South India. The District itself is about 11,205 sq. km* 

2B 
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(4,326 sq. miles) in eittent and is situated east of Gulf of Manaar and 
of Travancore. The chief river of the District is Tamharaharani. This 
river is about 120*7 km. (75 miles) long from its source to the Gulf of Manaar. 
The sedge Cyperua corymhosua Rottb., locally called Korai, which forms 
the basic vaw*material of the mat industry, grows in almost all the Taluks 
in the District. But the Korai growing in the Taluks of Nanguneri, 
Ambasamudram, Tirunelveli, and Tenkasi alone are chiefly employed for 
mat-weaving. This sedge is not grown in the Koilpatty Taluk, although 
Korai-m&t industry is to be seen at Kayathar in that Taluk, entirely based 
on imported raw-materials from other localities in the District and else¬ 
where. The remaining three Taluks in the District, viz. Sankarankoil, 
Srivaikuntam and Tiruchendur, are comparatively of little importance so 
far as the Korai-m&t industry is concerned. 

The sedge growing on the banks of the river Tambarabarani, and on 
the small sandy-islets formed in various places in the river bed, along its 
course, is found to be the most suited for quality mats. The Fattamadai 
mat-weavers generally have their harvests of the sedge for fine and super¬ 
fine mats from a village called Melathiruvengadanathapuram, now called 
Tirunangkovil in the Tirunelveli Taluk. Here, as elsewhere, the sedge 
grows covering extensive tracts of fields and open lands. It is also seen to 
grow as tussocks on fine sand-bunds, sandy-islets and similar situations 
along the river banks and in the river course itself (Figs. 2,3). Nearer Tiru¬ 
nangkovil, the sedge grows abundantly from Karungadu to Sayani for 
over two miles along the course of the river, and this crop is also harvested 
by the Fattamadai mat-weavers. 

In the entire District, the sedge is harvested principally for mats from 
nearly over 75 villages spread over the four Taluks of Nanguneri, Amba- 
samudram, Tenkasi and Tirunelveli. In some cases, the Government have 
leased out some acres of lands with sedges to recognized Weavers* Associa¬ 
tions and other individuals. In 1952, 116*15 acres were thus leased out 
in Nanguneri Taluk, 181*20 acres in Ambasamudram Taluk, 45 acres in 
Tenkasi Taluk and 140 acres in Tirunelveli Taluk. Out of the 140 acres 
leased out in Tirunelveli Taluk, over 120 acres were given free to 
Fattamadai Weavers’ Association. Similarly, in Nanguneri Taluk, 
the Giriammalpuram Mat-Weavers’ Production Association were given 
concession for removal free of charge Korai in all the unassessed 
lands in that Taluk till 30-6-1954 with extensions of lease-term 
periods. Also about 69*87 acres were given to the same Association in 
Ambasamudram Taluk from the 181*20 acres leased out in that Taluk. 
Such of the Associations or Weavers who do not possess any field, or who 
do not enjoy such concessions, have to purchase the Korai from the various 
local markets at Fettai, Harikesanallur, Veeravanallur, Mudaliarpatty, 
Kayathar, Veerakeralamputur, Veerannam, Fattumadai and a few other 
places. In 1952, Kayathar alone imported about 10,000 maunds of Korai 
from other Taluks in the District, for the rough quality mats woven at 
that centre. 

During the Tamil months ChiUirai and Vaikasif corresponding to 
April andl^y, the leased out fields are left open for cattle to graze and 
feed on the sedges and grasses in the fields. But fmr the remaining ten 
months of the year from Ani to Panguni (i.e. June-July to February- 
March) watchmen are provided and the fields are guarded. During this 

g ariod, the sedges grow freely and luxuriantly quite uninterfered with.' 

y about Pwattaai (October), the sedges become ready for a first harvest, 
and again <m former fresh growth by Meui or Panguni (FebruaryTMarch), 
the fields are ready for a aeisoDd hhrveet. Thus in a year two harvests are 



K. 8. SBDOVASAN 


146 


[VOL. Ij 


made, one in Purattaai (October) and the other in Masi (February) or im¬ 
mediately after. 

Harvesting is done by employing the class of people known as Pallara 
(Fig. 4). Occasionally, however, Muslims are also employed. For the 
sake of economy, only women are generally employed for cutting the 
sedges from the fields. The harvest is done by women of all ages, and 
usually above 12 years of age. Sedge-harvesting is only a side ogcupation 
for these class of labourers, as they have other occupations in a|riculture 
or as daily-wage earners. 

The implement used for cutting and reaping is a simple form of sc 3 rthe 
(Fig. 16). While cutting the sedges, about 4" of the stump at the base 
above the ground is left out, and the rest is cut. The average wage for 
cutting is 3 annas per bundle of fresh sedge, the size of which is determined 
as that quantity of fresh sedge which when dried up could be held between 
the distended two middle fingers and the thumbs of the two hands with 
their tips just in contact to fbrm one handful of dried sedge. Roughly, 
the size of the dried bundle comes to about 17" in circumference at about 
20" from tlie base of the bundle. 

As soon as the sedges are harvested, they are immediately brought on 
to the bank of the river or to any convenient nearby place of the field from 
where harvested. The tips and flower-tops, if any, of the fresh sedges are 
then cut away and discarded. The discarded portions are used by the 
Pallors as fuel when dried. The trimmed sedges are then sorted out into 
different lengths (Figs. 5-7). This is done by a very simple method. 

Small lots of the cut sedges are taken at random, and a handful of 
such sedges is then struck gently on the ground, keeping the lot rather 
loosely held, till the bases of all cut stumps get to the same plane and level. 
Then with the right hand, the bundle is held tight a little below the top, 
and the whole lot raised from the ground and gently shaken, thereby 
allowing the smaller sedges not in the grip to fall down. By repeating this 
IH*ocess several times with the entire lot of harvested sedges, they are 
ultimately sorted out into four kinds, each kind being of specific length. 
The four standard sizes of trimmed sedges are recognized by the commercial 
terms— 

Marmattam ., (Length of culms, 42" to 44") 

Attalavu .. (About 36") 

MaMalavu .. (32" to 33") 

Kattai .. (30" to 10") 

The assorted and trimmed sedges are then split lengthwise into two 
halves by a special knife, locally called Korishaik-kaUhi (Fig. 16). In 
this process, the sedge is pierced at its middle part one by one, by the 
pointed end of the knife, and when sufficient number of culms as can be 
conveniently held on the blade of the knife are thus pierced, the entire lot 
is split lengthwise, by one stroke of the knife towards the base of the culms 
from the pierced middle part and followed by a similar stroke in the opposite 
direction towards the tip. The Muslims, who are well trained in this, 
perform this operation with great efficiency and speed. Muslim women 
are also employed for splitting the sedges. The wages for splitting is 
generally in kind. That may either be half the quantity of the split sedges 
or half of the entire culms brought for splitting. The Sedges which 
labourers get against wages for splitting are either sold by them to^ other 
weavers, or used by themselves, for making mats. 

The split sedges are then sun-dried by spreading on floor or on opeoi 
ground, and exposed to bright sunlight (Fig. 8). But during nights^ they 
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are removed and kept inside huts or similar buildings. The sedges should 
not be exposed to humid conditions, as that would tend to blacken the 
sedges, and thus prevent the otherwise pleasing colour being obtained. 
The sun-drying is carried on for three or four days. The sedges by this 
time get n^re or less dried up, with the edges of the split-up strands getting 
slightly rolled up also. The colour, however, remains slightly greenish. 

After three or four days’ drying in the open sun, the sedges of each 
sort are made into very small bundles. Ten such small bundles are further 
made up to form one larger bundle, and the entire lot is made up of such 
larger bimdles. Each large bundle comes to be of a size that could be 
held in between the two middle fingers and the two thumbs kept with 
their tips just in contact, and the ^gers and thumbs themselves being 
held well distended. Such a bundle measures about 17" in circumference 
at its middle portion. These bundles are then removed to the weaving 
centre, which is usually the home or thatched hut of the individual weaver. 

A portion of the dried sedges, in bundles, is also made available for 
sale for other weavers who have no fields. The prices of the sedges vary 
according to their sizes. The cost of 10 (ten) large bundles of each parti¬ 
cular size is as indicated below as it stood in the year 1962. 

Marmattam (42" to 44") .. Its.26 to Bs.SO 

Aitalavu (36") .. Bs.18 to Bs.22 

Mattalavu (32" to 33") .. Bs.l2toRs.l5 

Kattai (30" to 10") .. B8.4 to Bs.6 

The prices as above are understood to be three times the pre-war prices. 

The split sedges which have been dried for three or four days are used 
straightway and woven into rough quality mats. According to the thickness 
of the split sedge, rough or coarse mats of 16 to 26 counts are woven. 
These mats when prepared are slightly greenish in colour. But in course 
of time, the colour of the mat gradually changes into yellow. For coarse 
variety mats, Agave fibres, commonly called Kaihazhai-nar, are used for 
the warp and the split sedges are used for the weft. Agave fibre is used 
for coarse mats up to 26 counts only. The Agave-plant grows in all dry 
localities in the district, and in many places, they are grown also as small 
hedge-plants. For fibre, only the terminal young shoot is plucked from 
the plant, which, with the tightly held imbricate leaves, comes off as a small 
cone. With the help of a crude scraper the tender shoot is scraped 
aud the fibre is extracted. The extracted fibres are partially dried and 
then spun into thin threads in an ordinary Charka. These fibre-threads 
are then used for the mat-weaving, the thickness cf the threads being pre* 
viously determined for the particular type of mat to be woven. 

For finer and superior quality mats, the process is different and some¬ 
what elaborate. The split sedges are dried in bright sun for over twenty 
to twenty-five days in the open, and removing them indoors at every night. 
This drying is done generally during the summer months of Panguni and 
Okittirai (March-April). The sedges turn completely yellow on such drying. 
Great care is taken to ward off moisture and its effect on the sedges during 
the period when they are dried thus. 

When the sedges are completely dried, they are then retted in water, 
which is a most important stage in the industry. This is done with care 
<md caution, as the quality of the superfine mats depends much on the 
successful retting. The dried sedges are made up into very small bundles, 
^ch of the large bundles mentioned earlier being split up into 80 smaller 
bundles. For tying them up, one of the strands of ^ imlit up sedge alone 
is used. To each large bimiffe stones of sufficient weight are weighted at 
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near both the ends of the bundle, the stones being tied also with the strands 
of the sedges. The bundles are then floated in gently flowing streams of 
clear water, the weight of the stones being so adjusted that the sedges 
remain more or less just below the surface level of the water and not too 
much immersed. The bimdles are always kept floating in the same direc¬ 
tion as that of the current in the stream. They are never kept across the 
current. Deep water places are not chosen, and for best retting, j)he sedges 
are kept in knee-deep to waist-deep of gently flowing clear wat^ streams. 
Turbid and brackish waters are also never chosen for retting the sedges 
for superfine mats. For mats of 30 to 80 counts, the sedges are retted for 
three days. But for superior quality mats of 90 to 140 counts, they are 
retted for clear seven days. During the period of retting, the sedges are 
daily washed clean by gently rubbing them every day in the morning and 
evening. All the dirt and other foreign materials are thus washed away. 
While the sedges are thus kept soaked in running water, they swell up, 
and after seven days’ soaking, the sedges swell up to nearly four times 
their original size. Sedges kept soaked in running water for retting for 
more than seven days become useless for mat-weavings. 

The retting is generally done throughout the year. The river Tamhara- 
barani and one of the canals in the district, the Kannadian-canal, are the 
best and most suited for retting sedges for fine and superfine mats. At 
Era], and places nearer sea, the water in the rivers and streams becomes 
useless for retting purposes. The colour of the retted sedges also varies 
with the seasons, rainfall, and nature of water in which they are soaked. 
During rainy months, when the rivers and streams get muddy, the Korai 
get blackened on retting. Pure yellow colour is obtained only when the 
sedges are retted in dry summer months and in clear fresh water in slowly 
running streams and river tributaries. If in the course of seven days’ 
retting rains were to occur, the sedges are immediately removed from the 
rivers and streams and the retting is not continued any further. Such 
sedges are dried and coloured with dyes and used in mats. But even with 
colouring, if they are found unsuitable, they are discarded. 

While the three days’ retting is more prevalent, and practised in many 
places in the district and outside, the seven days’ retting is practised only 
at the village Pattamadai by the weavers in that locality. Within the 
district, the three daj's’ retting is done in Pattamadai, Veeravanellnr, Hari- 
kesanellur, Shermadevi, and several other villages through which the 
Kannadian-canal fiows. The sedges retted for three days are used for pre¬ 
paring strands for mats of 30 to 80 counts. The inner core of pithy matter 
which by the retting gets into a sort of a pulpy matter is removed with a 
fine knife, and the pleasing yellow coloured outer rind of the sedge is then 
split into very fine strands (Fig. 8). For superfine mats of 90 to 140 counts, 
however, the sedges retted for seven days alone are used, and after re¬ 
moving the inner pulpy matter a very delicate and membranous layer 
just immediately below the epidermis is also removed and then the epi¬ 
dermis alone is split into very fine strands of thickness of about two hair¬ 
breadths or four or thicker as may be required (Fig. 9). Each fine strand 
has a sort of resilience, somewhat similar to t^t of a very fine rubber- 
band. Within twenty-four hours of splitting, the fine strands are ready 
for the loom to be woven into superior mats of different counts. 

The finely split sedge strands are dyed with different colours, the 
more usual and standard colours being or purple, green, orange aad 
black. In recent years, chemical dyes manufactured dbiefly by the ‘]|N' 
perial Chemical Industries are used for these colours. But befbre the ^we 
of chemical dyes, purely vegetable dyes were used. 
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The dyeing process is Yeiy simple. In a large wide-mouthed, basin’ 
like earthen vessel, water is boiled, and to this, the chemical-dye-powdet 
is added and kept boiling for some time. The sedge strands in small' lots 
are then steeped in this boiling mixture, and kept for about five minutes. 
After five minutes, the earthen vessel, with the hot dye solution and the 
sedges steeped in it, is removed from the oven, and their wide mouths are 
kept covered with earthen discs. After a few hours, and when the solution 
has cooled, the sedges are removed and they are then dried in shade, in 
an airy place. The sedges which are differently coloured are made into 
different bundles and stored in a dry place for weaving mats with them. 
The solution is used only once for dyeing and after the process of dyeing, 
it is never used again for dyeing fresh lots. The dyed strands are never 
exposed to sun for dr 3 ring, as that would not yield best results. 

This process is not followed now at all, as it has almost disappeared 
from practice with the introduction of aniline dyes. 

The finely split sedge strands in their natural beautiful and pleasing 
yellow colour, as well as those differently coloured, red, orange, purple and 
black, are used in the loom as weft in the process of weaving mats of different 
patterns and qualities (Fig. 15). The loom is of simple construction 
(Figs. 10, 12). It consists of two cut bamboos each of a little over 4 feet 
long. These two cut bamboos are kept at a distance of 9 feet on the ground 
and tied on to iron-pegs, driven in the ground. The pegs may also be 
of wood. The two bamboos carry the longitudinal threads, the waip. 
Three other slender bamboos are tied up to form a sort of tripod stand 
to which are suspended the reed with other simple contrivances for pre¬ 
paring ‘shed’ while weaving. The bamboo may be replaced by wooden 
shafts or thin pillars also, and for this any sort of light wood is used. Occa¬ 
sionally teak {Tectona grandia Linn.) or any light country wood is also 
employed for this purpose. The plank, which forms the seat for the weaver, 
is of mango-wood, Mangifera indica Linn. The reed or acehu is made of 
Mimusopa hexandra Roxb. {Ulakka-ppalai). In some cases, bamboo is 
also substituted for the reed. Iron is never used as this rusts and interferes 
with the quality of the fine and superfine mats. The shuttle to carry the 
weft is made of the wood of the trunk of Caryota urena Linn. {KoonthaU 
panai), which is most durable. Teak {Teci(ma grandia Linn.) is also used 
for the shuttle. The shuttle varies according to the size of the mat to be 
woven. It is of the nature of a gigantic needle, with one end gently tapered 
and narrowed. There is an eye at some distance behind the narrowed 
end for the weft to be inserted. The lengthwise threads in the loom—^the 
warp—is cotton yam of different counts, according to the counts of mats 
required to be woven. It is as follows:— 

For 60 counts mats .. 20 counts yam are used. 

For 60-80 counts mats .. 40 „ ,, „ „ 

For 90-130 counts mats 80 „ ,, „ ,, 

For 140 counts mats .. 100 „ „ „ „ 

In all the above, four threads of yam of particular count selected are 
twisted together in an ordinary Oharka, to be made into warp for the loom. 
The cotton yams for the mat-weaving are supplied by the Harvey Mills 
and Madura Mills, the 20 counts yam .alone being supplied from the Mills 
at Papanasam, while the higher counts being supplied from the Mills at 
Madura. As already mentioned, for coarse varied; mats up to 26 counts 
Agu«s*fibfe is U8e4> The;*(dkeddiiig* and 'iHantihg Up* processes are done 
by very simple and native clmtrivances slid Si mmbpo is used to k^p 
separate and distinct the two lines of warp as /ilied^ is formed between 
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which the weft may be passed. The finely split, coloured or uncoloured 
sedge which forms the weft, is inserted by the needle-like shuttle, after 
the ‘shed’ has been formed and the ‘beating up’ is done by the reed which 
is moved forward and backward by which each weft is woven into its 
position in the mat. As weaving progresses, the tripod-stand, which carried 
with it the reed and other simple devices for ‘shedding’, is moved gently 
forward from one end of the loom to the other. ^ 

The superfine sedge mats are manufactured only in Fattamadai^village 
and nowhere else in India. There are over 220 looms at Fattamadai 
village alone. But not all of them are employed for weaving superfine 
mats. The following table indicates the number of looms and the quality 
of mats woven in some of the villages in the District surveyed. 

Table I 


Village 


1. Fattamadai 

99 

99 

99 

2 . Hatikesanallur' 
V eeravanallur 
Shermadevi 

3. Mudaliarpatty' 
Pettai 

Kalakad j 
Kayathar 


Coimts of Number of 

Mats Woven Looms 


140-90 

80-30 

30 

Coarse below 30 


40 ) 
30 [ 

100 j 
60 


Total Number of 
Looms 


170 
60 ; 


220 


30-60 


In large numbers 


Below 30 


In large numbers 


Below 30 


Largest numbers 


4. Melappalayalm ^ 
Seval 
Kottur 
Tirunelveli 
Palamcottai 
Srivaikuntam > .. 
Veeralam 
Nanguneri 
Ambasamudram 
and in all other 
Muslim centres/ 


Below 30 


In smaller numbers 


The cost of preparing a loom varies, according to the count of mat 
required to be woven. The current estimates are ascertained to be 
Bs.30 per loom for rough varieties, Rs.60 for medium ones and about 
B8.76 for fine and superfine varieties. The maintenance of a loom, how¬ 
ever, is very cheap being usually not over Bs.d annually. The pests against 
which the sedges and the looms are to be protected are cockroaches and 
white ants. The prepared sedges should be used within one year, and 
stacking them for longer periods is not recommended. 

The time taken for each kind of mat to be woven also varies, dependent 
on the quality, the patterns, and other workmanship involved. Ordinarily, 
rough quality mats are woven one or two per day. For other quality 
mats, assuming that 6 hours are devoted every day, the time usually taken 
for preparing a mat is as follows; 
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For 40 counts mats .. 6 days 

90-100 counts mats .. 20 

110-120 counts mats .. 25 „ 

140 counts mats .. 30 „ , 

The super^e mats are usually of simple pattern, mostly with the natural 
colour of the sedge itself for a greater portion, except for elegant bands 
of small width at either ends, with orange, green, red and purple colours. 
Occasionally, however, the entire length of the mat is prepared of bands 
of equal width, but with different colours alternating giving the product 
a very pleasing striped efifect. Medium quality mats are woven with diff¬ 
erent patterns and with all colours indicated above. Fine and superfine 
mats are at times worked up with letterings and namings, with fine silk 
or fine cotton yarn or both. The naming is done by men (Figs. 13, 14). 
Weaving is mostly by women, although men also weave mats as occasion 
demands. The weaving is done practically throughout the year but during 
the rainy seasons, the progress is rather slow. The children from 12 years 
are trained to weave mats and in many Muslim centres mat-weaving is the 
mainstay of the community. 

The mat-weaving industry in the Tirunelveli District is practically in 
the hands of middle and lower class Muslims of the place, who are called 
by the general term ‘ Lebbai They speak Tamil, and their dresses are 
simple. At Pattamadai, there are about 25 families who weave the fine 
and superfine varieties of mats. The superfine varieties are known from 
the village Pattamadai for over one hundred years at least. Among the 
families noted in the village for superfine quality mat-weaving, in the earlier 
years, are those of Syed Hussain Lebbai, Syed Nahur Mira Lebbai, Syed 
Mira Lebbai, Syed HaUba Mira Lebbai, Syed Jamalludin Lebbai, Mohammed 
Ibrahim Lebbai, Syed Kadir Mira Jjebbai. Among the existing families 
may bo mentioned those of Syed Peer Mohamed Mohideen Lebbai and E. S. 
Mohammed Ibrahim Lebbai. The average wages for weaving mats varies 
from 8 to 12 annas per day, and in exceptional cases even up to Re. 1-8-0 
per day. 

All fine varieties and those above 30 counts are finally polished with 
a polishing stone (Fig. 11). A plank is held below the mat, while still on 
the loom, and the mat is pressed firm and flat against the plank. With 
a finely polished pebble of convenient size, the surface of the mat is stroked 
several times, when the mats obtain a glossiness. After polishing, the 
mats are removed from the loom and the edges are trimmed and worked 
up with fine thread or silk as the case may be. The price of each mat 
varies from Rs.3 to Rs.200 or more according to the quality and work¬ 
manship. The fine and superfine mats are usually of the size 30'X66|* 
while medium and coarse varieties are of slightly larger size being SG^X 70^. 
Besides these two standard sizes, mats are woven of different sizes but they 
are all of coarse and inferior varieties only. 

The trade in these mats is referable to three sections, viz. (a) internal 
trade or local consumption, (5) inter-State or inter*District trade, adjusting 
the balance of local demand and (c) foreign trade (export) to otlier countries. 
Besides the local consumption, the mats of all varieties are sent out to 
various places for marketing, and in South India the principal centres to 
which the mats are exported are Tuticorin, Travancore Cochin, Alle;^pey, 
Madura, Trichy, Madras, Bezwada and other places. The principal fesreign 
markets for Pattamadai mats are in Ceylon and America. 

The table below gives a general idea of the varions aspects.of the 
industry. 



152 


K. S. SRINIVASAN 


[VOL. I, 


The Pattamadai weavers are very conservative. They weave mostly 
mats, and occasionally they prepare hand-bags, pillows, purses and other 
fancy articles which are, however, also made to order only. 

At j^attamadai, there is a Pattamadai Mat-Weavers’ Association regis¬ 
tered under the iSociety’s Registration Act XXI of 1860. The entrance fee 
for membership is Rs.20, with a monthly subscription of 4 annas. Muslim 
men and women of 18 years and above in the District are eligible t<^ become 
members and in 1952, there were about 107 members in that Assi^iation. 

The Mat-Weaving Industry esx>ecially the superfine mat in^stiy at 
Pattamadai is passing through a difficult phase. With the present higher 
cost of installation and production, and lesser actual production, necessitated 
by comparatively poorer consumption and negligible export, this famous 
cottage industry would seem ultimately to pass on to a stage of extinction. 
Though there have been some co-operative efforts to protect the industry, 
through registered organizations, etc., nothing could perhaps be said to 
have been done to promote its growth in a planned way. In the more 
recent years there has also been a serious decline in the enthusiasm of the 
younger generations to follow the traditional industrial pursuits. Many 
have taken up alternative occupations and school education. There is 
thus an urgent need to protect the industry and popularize the products 
by effective and lasting means. The products woven by these weavers 
are no doubt most elegant and eminently suited for decorative purposes 
and, in appreciation of the high-class workmanship, several gold medals 
and prizes have been awarded for these products, both in our country and 
abroad. These mats can be put to a variety of uses for furnishing drawing¬ 
rooms as coverlets for tables and other furniture, for decorations, and as 
door and window curtains and drops, bed-covers, and as bed-spreads, etc., 
and for making several fancy articles. As such their production should 
be encouraged for large-scale consumption as utility articles. When this 
is done, quite apart from the utilitarian aspect, there is also the humani¬ 
tarian element, for every pie we spend on such cottage industry products 
goes to feed the poor workers in the village and helps to stabilize and 
build the renowned century-old industry. 

Summary 

1. The great antiquity of grass and sedge mats in India is described 
with references to some of the ancient classical literature and also early 
sculptures of the second century B.C. and first and third centuries A.D. 

2. A detailed account of the sedge mat industry of Pattamadai, a 
village in Tirunelveli District, South India, is given. The growth, harvesting, 
sizing and sorting of Gyperua corymhoaua Rottb. which forms the basic raw- 
material of the sedge mats of Pattamadai are described in detail. 

3. The special processing methods of trimming, splitting, retting and 
dyeing of Cyperus fibres are dealt with in detail. The trimmed and sorted 
out Cyperus culms are split first into two halves and sun-dried, and then 
retted for three or seven days in clear running water in streams. The 
fibres retted for three days are used for coarse mats, while the fibres retted 
for seven days are alone suitable for fine quality mats. 

4. The construction of the loom and the weaving processes of fine 
quality mats are described in detail. 

5. Statistical data as to the number of looms and the counts of mats 
woven in the different villages in the district are given. Also the total ar^ 
of crop, and the total value of mats of coarse and finer qualities produced 
in the various villages in the district are mentioned. 
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6. The setbacks in the industry and the encouragement it deserves 
to protect the industry from being neglected and lost is briefly discussed, 
especially as the products, particularly the superfine quality mats of the 
district, have won great admiration from various countries for several years 
in the pash. 


Explanation op Fioubss 

Fio. !• Bodhisattava receiving grass from Swastika. 

Fio. 2. General aspect of Cypema coryrhbosw Rottb. fields, in and along the River 
Tambarabarani. 

Fio. 3. Cyperus corymbosus growing as tussocks in small islots in the River Tambara- 
barani. 

Fio. 4. Harvesting Cyperua corymboava for mats. 

Fios. 5 and 6. Sorting out the harvested sedges. 

Fio. 7. Making bundles of the sorted sedges, 
f’lo. 8. Splitting the liarvested sedges. 

Fio. 9. Splitting the sedges into fine strands for the weft, after retting. 

Fio. 10. Weaving a mat in the loom. 

Fig. 11. Polishing the surface of the woven mat in the loom. 

Fio. 12. A loom with a mat almost completed. 

Fig. 13. An tmfinished mat with letterings. 

Fig. 14. A finished mat of striped variety with letterings. 

Fig. 15. Cyperua corymboaua fibres, raw and processed. 

Fro. 16. Scythe and splitting knife used in the mat industry. 
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COPPERPLATES OF SALINGSINGAN 802 SAKA AND OF 

KIKIL BATU 827 6aKA FROM CENTRAL JAVA 

By Himaksf Bhusan Sarkab 

The find-spot of these plates is not known, but fifom reference to the 
names of Kamalagyan, Panggumulan and the bhatara of Salingsingan, the 
plates appear to refer to Central Java, perhaps the region of Kedu J The 
inscription is incised on two copperplates measuring 39x15 cm. It has 
been stated by Cohen Stuart^ that PI. 16, which is illegible in many parts, 
lias perhaps been copied on PI. 2. In the following transcription, PI. 2 

i.s described with additions from PI. 16 where it is legible. The plates were 
purchased by the Batavia Society in 1864.3 A second inscription dated 
827 Saka has been incised in continuation of the first inscription. 

The inscription incidentally states that the Raica of Kayuwangi con¬ 
tributed to the presentation of gold articles to the bhatara of Salingsingan 
in 802 6aka. The main interest of the inscription, however, lies elsewhere, 
ft seems that the orders of the Pangaruhan regarding feudal obligations to 
he paid to the king were not adequately discharged by the people of some 
villages. Hence these obligations were fixed under royal command and 
])eople were asked not to oppose the Pangaruhan in this matter. An addi¬ 
tional interest of the inscription is created by the reference to some villages 
which were specially inhabited by particular classes of smiths. The second 
inscription describes a feast given to some village-headmen, but the motive 
i'or arranging this feast is not stated in the Inscription. 

The transcription and facsimile of this inscription have been published 
in KO, X and partly by Damais in BEFEO, AH (1965), pp. 46-46. 
Due to the difficulty of the old Javanese text, its meaning has not yet 
been properly understood and no attempt has hitherto been made to offer a 
Translation. The text of the inscriptions and provisional translation of the 
same are now offered below to stimulate further discussion on these difficult 
records. 

Text 

la. 1. swasti SakawarsStita duSmwilan. atus. ahh baiSSkh masa, 

tithi caturdai§i^ kri^napaksa, tu, n, so, wara. tatkala sang 
pangaruhan. pu ca 

2. kra3 mamuat. gawai warangbang mas. tunggal, brat 
s§.nggappan.3 kati, rambutnya udi,7 payung pirak. 
mawangku mada^da mapuficak. mas tunggal. brat sa 

3. nggappan. kati masnya udi^ tigang kati pu^ya Sri maha¬ 
raja rakai Kayuwangi i bhatara i salingsingan. rikana kala 
sang pangaruhan. dinamakka 


\ As Rome peraonal names of this inscription also appear in the record from 
Papringan (Jogjakarta), Dr. Stutterheim supposes (TBCt, 73, p. 100, f.n. 1) that the 
inscription \mder review may be derived from that region, viz. Jogjakarta Prambanaa. 
® KO, p. X, 21 f.n, 

^ See Notulen, II, pp. 32, 38. 

* Read: “dadl. 

‘ *tra ? (0. Stuart =» C8). 

* CS reads sang** but sftng” is clear on the facsimile. 

’ dadi? (CS). 

( 188 ) 


• dwii I (08). 
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4. n.^ tan katamana daining paraoakkan. muang sikappan. 
halu warak. kring patinghalan. padammapuy. walyan. 
muang rumwdn. sahana 

5. ning punpunan. nira paodai tambaga gangda i panggumulan. 
i handanuan. i kamalagyan. i gulung i talaga sapradeda 
ning manghu 

6. ju(ng ?) karang taku jati luitan. kuningan. su^da hujung 
ganggd sakweb ning tumut. inatag. mabuat hajyik i watan* 
gan. irikanni 

7. nuwabhakan. kinon. muliba ikanang inambii. mangintaya 
ngaranya si tSkSs. rai kris. muang rai baiicar. anung inala 

8. p. haji umintaya anak. rakai guBungan. pu bhaita, ngaran 
nikanang paraoakkan. sang rakinam. patib i pungsur. 
manurunnakan. 

9. ujar haji sang manguhjikan. pu^ lugi samgat. pa^dah 
mamwang aka^Sa samgat. manimpiki pu acung matavda i 
manimpiki rikanang kala 

10. pu sug&t. parujar. pulib tuhan. i pangaruhan. piwujuk. 
manurat. citralekha ing ngumab mas. pun tanggeb wangi 
matang ya 

11. datyaning anak banua^ sahanan^ ing ataggan. sang panga¬ 
ruhan. kabaib prayatna ring ujar haji tan wihanga sapra- 
kdra ning pangatag. 

2 (and 16) 1. sang pangaruhan. ramanta i pangaruhan. milu mana^h 
ujar haji, pu majSt. tuha kalang pu lucira. gusti^ pu astuti, 

2. muang pu sudhara parujar. pu dhiti. winkas. pu mula,^ 
wariga pu dayana,^ tuha wereb pu bami muang pu ayana, 
rama ma 

3. rata kaki swasti, pu do, tuha gusali pu matra, tuha kalang i 
kamalagyan. pu 4anta, gusti pu undal, parujar. pu pu 

4. hjang, winkas. pu parasi. sang ragugur. tuha gusali rdma 
ni^ sarad. tuha kalang pu talaga. pu sangka rama ni catha 
gusti*^ pu pingul. rama ni 

5. astira, parujar. pu liwu^o rama ni raksapa, tuha gusali pu 
sangka rama ni mula,^^ winkas. pu hli rama ni tunggu, rama 
marata pu^^ basa rama ni sa 

6. hjaya, naanunghana de sang pangaruhan. prayatnd^ 
ring^* ujar haji nguniwaib rakryan. mawanua tan tama ri 
atanggan.^^ sang pangaruhan. 


^ The duplication of the consonant in the inscription deserves attention. 

* bul(CS). 

* CS reads ba** but b& is clear on Uie facsimile. 

* CS reads sah&° but there is no sign for the medial d. 

* PI. 16 has the usual spelling of **sti. 

* PI. 16: mukha? (CS). 

’ tTyana t (CS). 

* The word ni originally left out has been inserted over the top. 

* 16j ®8ti. 

»• 16: bfi T (CS). 

“ 16: mu“ ? (CS). 

buT(CS). 
w 16: W 
w 16: riT (CS). 

ataggan T (CS). Read: ^‘agan. 
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7. sang pangaruhan. atali pram&Qi. iri 3 ra, swasti^ dakawar- 
eatita^ 827* mSrgg^diramftsa tithi* oaturdaii* l^na,* 
mapa. wi*. wS 

8. ra tatk&la sang tuha gusali rama ni? ik& mawaUi manaclaha i 
* ramanta i kikil batu makabaihan. majaiyyakan. sira ha^a 

9. ngan, patib rikfing k£la pa katang rama ni dawa,* kalang 
pu gubang, gu 9 ti pu bangkl6, win^s. pu pradu, rama kaki 
ati, kaki 

10. nang, pu (?) jinti, pu kamala, pu kamali, pu parahita, 
kala(ng ?) i kakaran. pu tgub winkas. pu ikS, hulutarus.* i 
suru tba 

11. 1. pw man^rol.^* 


la. 


Translaiion 

1. Hail! the 6aka year expired, 802,^1 the month of Vai^kha, 
fourteenth day of the dark half of the month, tunglai^^^ 
umanis,^^ Monday. At that time sang pangaruhan (viz.) 

2. Pu Gakra brought in as works of art (for religious purposes): 
a imrang bang^* of gold weighing nine Kati whereof the 
rambui^^ was tested (?), a silver umbrella with a band (which 
serves to close the umbrella), stick with one upper knob 
(made of) gold, weighing nine 

3. Kati. Of this tested (?) gold, three kati are the meritorious 
gift of the illustrious great king, the raka of Kayuwangi, to 
the bhaJtdra^^ of Salingsingan. At this time,^^ sang Panga^ 
ruhan received (the royal favour whereby he) 

4. shall not be interfered with by the paranakan^^ and 


^ Read: swasti. 

* The correct Skt. form is: "^a”. 

^ CS: or, 847 7 of. JCO, p. x. Damois reads the date as 827. 

* This lacks in 16. 

^ The correct Skt. form is "rdadl. 

^ Read: Kj^na. 16 has ‘Ki^^apak^a. mawulu, pahing wrspati . . . ’ 

^ 16: baps ni. 

• uwa? (CS). 

• 16: "turns. 

This may be jointly read from 16 cuid 2. 

The digits have b^n put in words. See Damais in BEFEO, 46 (1962), p. 38, 

f.n. 3. 

A Mal.-Polynesian day of the six-day week. 

** A Mal.-PolyneBiBn day of the five-day week. 

Its significance is not quite clear. 

IS For remarks on this word and the passage, see Stutterheim in TBQ, 66, pp. 228-30 

f.n. 

Bhafihra = deity or the apotheosized king. It is difficult to say which one has 
boon intended in our text. On the custom of deification, aee Coedds in BOAl, 1011, 
pp. 38-49, and Krom: Oeschiedenie, pp. 8, 180ff. 

From this place up to 1. 0, one can translate the inscription differently according 
to his conception of the construction of sentences. 

ts According to KMn, 'cross-breed persons*. This interpretation does not appear 
satisfactory to me, as it does not suit the context in OJO, XxXVI: V"l. For^tutter- 
heim*s notes, see TBOt 66, pp. 247-48. 

u la 67, p. 176, fjcu % ^tntterheim says that i&e term reminds cote of the 
aignifioanoe of amalet sild^» or eikl^ea. See hweamt 8: XI, p. 344. Annilet- 
*®akors 7 
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halii warak^ Kring,^ paiinghdUm,^ padaniapuy,^ wciyan^ 
and rumwdn^. (Now) all people 
5. subservient to him (viz.) the copper-smiths (and) brass- 
smiths of Panggumulan,'^ of Handanuan, of Kamalagyan,^ 
of Gulung, of Talaga (and) all the places of 
0. Manghuju(ng),^ Karang, Taku, Jati, Luitan, Kuningan, 
Sunda, Hujung GanggS^® (and) all people of Tifmut were 
called for feudal obligations (to be paid) at thetaudience- 
hall (of the King). At this place,the (feudal) charges 

7. were framed, demanded (and) received. After seeing the 
persons called Si T6k6s, the Hon. one from Kris (m i Kris) 
and the Hon. one from Baflcar (m i bancar), who were 

approved 12 

8. by the king, hei® saw the son of the raka of Gunungan (viz.) 
Pu Bhaita (and) the person holding the office of the Pam- 
nakan (viz.) Sang Rakinam, the patiii^* of Pungsur (and) 
communicated 

9. the royal orders (to) sang mangunjikan^^ (viz.) Pu Lugi, the 
sarngat^^ (of ?) Padadah (namely ?) Mamwang akft^, the 


1 The Bal. Gloss has juru pangajah (P6ngajah =• liable to service). See 
Stutterheim: TBG, 65, p. 249. According to V. d. Tuuk ( KB Wdb., Ill, p. 715), the term 
denotes ^ parsons from the retinue of the king rendering services as director of tho 
Orchestra, Wayang and other entertainments ’. See also the notes of Kem: VO, VTl, 
p. 47. 

2 Kern {VO, VII, pp. 24, 47) translates the term by ‘decrepit’. According to 
Stutterhoim {op. cit., p. 246) it may bo a title like juru, but its signidcance is not known 
{TBQ, 75, p. 435). 

* A class of inspectors. 

* It literally means ‘ the extinguishing (of) fire ’. The idea is not, however, appli¬ 
cable hero. Apparently the term denotes a class of people or officers. Kern {op. cit., 
p. 47) thinks, however, that the term may refer to ‘houseless person.?’, but his inter¬ 
pretation has been plausibly criticized by Stutterheim: op. cit., p. 247. 

* This corresponds to Pawalyan of other inscriptions. The term may perhaps 
refer to a male dukun. See heroover Kern: op. cit., p. 49; Hazeu: Het. Jav. tooneel, 
p. 49, f.n. 3; Pigeaud: Tantu, p. 285; Stutterheim: op. cit., pp. 264-65. 

** The significance of the term is not quite clear, though it may be connected with a 
class of people associated with precious stones. See TBQ, 66, p. 256. 

^ Panggumulan perhaps lay in Sleman in the district of Klegnng. The name 
Panggumulan is also mentioned in the inscription of K6mbang Arum {OV, 1925, Bijl. B). 

^ This place is probably mentioned in the inscription of Kuburan Caudl- 1^^^ 
TBO, 70, pp. 167, 167-68. 

* Excepting probably Kuningan and Sun4a, it is difficult to say where one name 
begins and ends. 

It is difficult to say if Hujung Oangga should bo sepuated into two names. 

The intention seems to be this: the people who had collected at that place, i.e. 
at Salingsingon, had, by mutual discussion, fixed their feudal obligations to be paid to 
the king. As these obligations were entered into in a religious place, these were con¬ 
sidered to be binding on the people concerned. It may also refer to the audience-hall 
of the king which might not have been far off from SaUngsingan. 

12 I do not understand what this approval refers to. Were these persons approved 
because they were to look after the collection of feudal dues for the king ? 

13 This appears to refer to eang pangaruhan, 

1^ The PatiA of this time is a petty officer. He is certainly not like the great 
patihs under Dakfa, Balitung, etc. Cf, Goris: TBO, 70, p. l63. 

13 An officer of unknown functions. Festoon-makers for the Elris ? 

13 The word is spelt in various ways, e.g. eamgit, samUgat, etc., and oorrttmondi to 
■pamgit, pamUgat. Ime term denotes a notable person. See also BKI, 00 (1933), pp> 
241-44, 267-68 with literatvure cited thereon. 
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10 . 


11 . 

2 (and 16) 1. 

2 . 


3. 


4. 


5. 


6 . 


samgat manimpiki'^ (viz.) Pu Acnng, the mataia^a'^ of the 
manimpikia of this time (viz.) 

Pi« Sug6t, the Parujar^ of P5lih> the Tuh&n of the pango' 
ruhan (namely ?) Piwujuk^ (and) the writer, the citrdkMa 
of Ngumah mas^ under (?) Tanggeh wangi.* The reason 
why 

the service of all the anak banitas (i.e. villagers) was requi¬ 
sitioned by Bang pangaruhan is that all shall take care 
of the royal command without offering any kind of opposition 
to the exhortations of 

aang pangaruhan. The rdmantaa'^ (i.e. village officials) 
under Pangaruhan (who) went to receive the royal command 
were: Pu Majet, tuha kalan^ (viz.) Pu Lucira, the gusti{8) 
(viz.) Pu Astuti, 

and Pu Sudhara, the parujar (viz.) Pu !Dhiti, the winkaa^ 
(viz.) Pu Mula, the toariga^^ (viz.) Pu Dayana, the tvM 
wgr8A(s)ii (viz.) Pu Bami and Pu Ayana, the rdma marodd(8)^^ 
(viz.) 

KakP-^ Swasti (and) Pm Do, t\ietuhagu8aU^* (viz.) P« M&tra, 
the tuha kc^ng of Kamalagyan (namely ?) Pu S&nta, the 
gusti (viz.) Pu Undal, the parujar (viz.) Pu 
Punjang, the ivinkas{e8) (viz.) Pu Parasi (and) Sang Bagu- 
gur, the tuha guaali (who is) the father of Sarad, the tuha 
kalang (viz.) Pu Talaga, Pu Sangka (who is) the father of 
Oatha, the gvMi (viz.) Pu Pingul (who is) the father of 
Astira, the parujar (viz.) Pu Liwu (who is) the father of 
Raksana, the tuha guaali (viz.) Pu Sangka (who is) the father 
of Mula, the vnnkaa (viz.) Pu Hli (who is) the ffither of 
Tunggu, the ramd maratd (viz.) Pu Basa (who is) the father 
of Sanjaya. 

Now these (officers) were asked (?) by aang pangaruhan to take 
care of the royal command. So also the rakryan maivanua^^ 


1 Cabinet-makers? See KBWdb., IV, p. 621; TBO, 65, p. 260. 

^ He seems to be the headman. 

® Proxy, spokesman. ParuJar=Parwuwu8. Cf. Stutterheim in TBO, 73 (1933), 
p. 100. 

* Or:... ‘the pangaruhan, also Wujuk ... * 

* Literally, * the house of gold ’. 

* Or: ‘the/mnto of Geh-wangi*. 

7 See TBO, 73 (1933), p. lOOflf. 

^ The older of the kalangs. Their functions are unknown. In KO, XI, they are 
referred to as tuha kalang, hyang kalang or simply as kalang. 

* Kem (FG, VII, p. 43) translates the word by ‘clerk'. Dr. Stutterheim (TBO, 
73, p. 100) by * substitute *. 

The term may refer to astrologer. 

Literally, tuha wirih is the chief over young (unmarried) persons. Dr. Goris 
says [TBO, 70, p. 164) that in the temples of Korth Bali at the present day, visitors are 
divided as aduH men, married women, unmarried youths and unmarried girls. At 
the head of one such group stood the tuha vHMSfy. 

Inspector of vehicles T Inspector of plains t 

Older of the de4a or grandfather. Be: JSa&a, Kakang, Kaki, etc., see TBO, 70, 
p. 160, f.n. I; BKI, 101 (194m1), pp. 96-96. It occurs in the insoripticai of Kuburan 
Capdi (TBO, 70, pp. 167-70)) RO, XIVj OJO, XVX, efce. 

Tb» s«une asyuftf goaaU (guMf*), i.e. chief of smitiis. 

Official connected in some way with villagi^ administration. 

3 ' 
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(was asked) not to interfere with the jaiisdiction of sangr 
pangaruhan, (because) 

7. aang pangaruhan is the sole authority over this. Hailf 
the 6aka year expired, 827, the month of Marga6ira> 
fourteenth day^ of the dark half of the month, mawulu,i 
pahing,2 Thursday. 

8. At that time, sang tuha gusali,^ the father of Hla, offered 
foodstuffs^ to all the rdmantas of Kikil batu: flo fed (?) 
them with buffaloes. 

9. The of the time (viz.) Pu Katang, the father of Dawa, 
the Kalav-g (viz.) Pu Gubang, the gusti (viz.) Pu Bangkl^, 
the winkas (viz.) Pu Pradu (who is) the father of Kaki Ati, 
the Kaki{a) (viz.) 

10. Pu Jinti, Pu Kamala, Pu Kamali, Pu Parahita,. 

the kalang of Kakaran (namely ?) Pu Tgub, the winkas 
(viz.) Pu Ika, the hulutarus^ (?) of Suru (?) tbal, 

11. Pu Mangol (?). .. . 


^ A Mal.-Polynesian day of the six-day week. 

* A Mal.-Polynesian day of the five-day week. 

3 The same as Juru guaali, 

^ The motive or occasion for this feast has not been described. 
3 A class of officers or people ? 
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FINGER DERMATOGLYPHIC STUDY OF THE RIANGS OF 

TRIPURA 


By SAiiiL Kumab Basu 


(Commumcated by Professor N. K. Bose) 


The present study deals with the Riangs (38,666* in 1961), one of the 
aboriginal tribes of Tripura State. The material was coUeot^ from Bo- 
gapha in the Belonia Subdivision by Dr. A. K. Mitra, Ex-Deputy Director 
of the Department of Anthropology, to whom the author is thankful for 
allowing the latter to analyse the data and report. Finger prints of unrelated 
individuals have been chosen from the original collection in order to avoid 
the familial peculiarities masking the very characteristic of the group. The 
present material consists of 910 finger prints of 91 unrelated individuals 
(68 males and 23 females). Identification and analysis of the finger prints 
have been done according to methods devised by Cummins and Midlo (1943). 


Analysis of the data 


Papillary Patterns 


The finger prints of the two sexes are shown separately 
and IB. 


Table 1A 


in Tables lA 


Distribution of papillary patterns 
Males 

Left Right 


Pat¬ 

terns 

I 

II 

III 

IV 

V 


II 

III 

IV 

V 

Total 

Whorl 

34 

32 

22 

39 

16 

42 

29 

25 

44 

21 

304 

Per cent 

6*00 

4*71 

3*38 

6*73 

2*35 

6*18 

4*27 

3*68 

6*47 

3*08 

44*71 

Loop 

radial 


9 

1 

1 

1 


8 


• « 

m 

20 

Per cent 
Loop 
ulnar 


1*32 

0*16 

0*16 

0*16 


1*18 


V • 

• « 

2*95 

34 

23 

45 

27 

50 

24 

25 

41 

24 

47 

340 

Per cent 

6*00 

3*38 

6*62 

3-97 

7*36 

3*53 

3*68 

603 

3*53 

6*91 

50*00 

Arch 

« • 

4 

• « 

1 

1 

2 

6 

2 

• • 

# • 

10 

Per cent 

• • 

0*59 

• 

0*16 

0*15 

0*29 

0*89 

0*29 


• • 

2*36 

Total 

68 

68 

68 

68 

68 

68 

68 

68 

68 

68 

680 

1 


It will be observed.from Tables lA and IB that the females exhibit 
a comparative higher frequency of whorls (60'00 per cent) and lower fre¬ 
quency of arches (1‘29 per cent) as oomi>ar^ to males, who show them in 
44-71 per cent and 2*36 per oent respectively. It is to he noted that in the 
females the frequencies of whorls (60*00 pet oent) Rnd loops (48*69 per eeht) 

* figures had been 8up|>lied by tibe Statistical Seetitna of the Triptute Qovenuneat. 

( 161 ) 
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Tasle IB 
Females 

Left Right 


Pat¬ 

terns 

I 

II 

III 

IV 

V 

■ 

II 

III 

IV 

H 

Total 

Whorl 

15 

16 

10 

11 

4 

18 

16 

7 

16 

« 

4 

116 

Per cent 

6-62 

6-52 

4-35 

4-78 

1-74 

7-83 

6-62 

3-04 

6-96 

1-74 

60-00 

Loop 

radial 


1 





1 




' 2 

Per cent 
Loop 
ulnar 

• • 

0-43 


• • 

• • 


0-43 

• • 

- • 

• • 

0-86 

7 

6 

13 

12 

19 

6 

6 

16 

7 

19 

110 

Per cent 

3*04 

2-61 

6-65 

6-22 

8-26 

2-18 

2-61 

6-96 

3-04 

8-26 

47-83 

Arch 

1 

1 

, , 

, , 

, , 

, , 

1 

, , 

• • 

• • 

3 

Per cent 

0*43 

0-43 


• • 

• • 

• • 

0-43 

• • 

• • 

• • 

1-29 

Total 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

230 


are almost equal in comparison to the males (whorls 44-71 per cent, loops 
52-95 per cent). Radial loops appear to be more frequent in males (2-95 
per cent) than in females (0-86 per cent). Moreover in females, radial 
loops are found to occur exclusively on digit II (0-86 per cent), while in 
males, though the maximum incidence is on digit II (2-50 per cent), there 
are solitary cases of occurrence of radial loops on digits III (0-15 per cent), 
IV (0-15 per cent) and V (0-15 per cent). 


Table 2 

Comparative occurrence of whorls and loops in different digits 

Males Females 


Digit 

Lt. 

Rt. 

Kt.-Lt. 

com¬ 

bined 

W-L 

ratio 

Rt.-Lt. 

Lt. Rt. com¬ 

bined 

W-L 

ratio 

I 

W = L 

W> L 

W > L 

1 : 1-31 

W>L W>L W>L 

1 ; 2-76 

II 

W = L 

L >W 

L > W 

1 : 1-06 

W>L W>L W>L 

1 : 2*14 

III 

L > W 

L > W L > W 

1 ; 1-85 

L >WL >WL >W 

1 ; 1.71 

IV 

W > L 

W> L 

W> L 

1 : 1-60 

L >WW>L W>L 

1 ; 1*42 

V 

L > W L > W 

L > W 1 : 2*66 

L>WL>WL>W 

1 : 4-76 


Table 2 shows that the general order of the comparative occurrence of 
whorls and loops varies to some extent in the individual digits. The order 
L > W has been found to exist in II, III and V digits in males while in other 
digits the order is reversed (W > L). In females, the prevailmg order ap¬ 
pears to be W > L which occurs in 1,11 and IV digits. The combined loop- 
whorl ratio in males for the digits II, III and V varies between 1 : 1*06 am 
1 : 2-65 with a mean of 1 : 1-86 whereas in females, the combined whoi^l* 
loop ratio for the digits I, II and IV varies betwew 1 : 1*42 and 1 : 2*70 
with a mean of 1 : 2*08, 
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Tabub 3 

Frequency of papillary paUeme and the different indices derived out of them 



Whorl 

Radial 

loop 

Ulnar 

loop 

Total 

loop 

Arch 

Pattern 

inten¬ 

sity 

index 

Aroh- 

whorl 

index 

Whorl- 

loop 

index 

Males 

Females 

44*71% 

60*00% 

2*96% 

0*86% 

60*00% 

47*83% 

62*96% 

48*69% 

2*36% 

1*29% 

14*23 

14*87 

6*28 

2*68 

84*44 

102*69 


It appears from the above table that the pattern intensity index is 
only slightly lower in males than in females. The arch-whorl index in 
females (2*58) is quite low as against 6*28 of males and this is due to the fact 
that the females possess a higher frequency of whorls (50*00 per cent) and 
lower frequency of arches (1*29 per cent) as compared to males. A com¬ 
parative higher frequency of loops in the males (52*95 per cent as compared 
to 48*69 per cent in the females), however, resulted in a lower whorl-loop 
index in the males (84*44). 


Bimanuabs 

Heinrich Poll* proposed the construction of the bimanuars in which 
the three patterns (whorl, loop and arch) could be shown in a triangular 
P 3 n:amid. Figures 1 and 2 show the two bimanuars for the two sexes in 
which the present frequencies of different finger-print pattern combinations 
have been represented. The male bimanuar (Fig. 1) shows two peaks at 
3W7L and 6W4L each showing a percentage of 11*76 whereas the female 
bimanuar (Fig. 2) displays three peaks at 3W7L, 4W6L and 6W4L each 
with a percentage of 13*63. 

Table 4 

Occurrence of total symmetry and asymmetry 


Individuals 

Symmetry 

Asymmetry 

Males 

272 (80%) 

68 (20%) 

Females 

89 (84*76%) 

16 (15*24%) 


The female Biangs appear to possess greater symmetry (84*76 per cent) 
than the males (80 per cent) and, accordingly, the frequency of asymmetry 
is higher in males (20 per cent) than the females. 

Volotzkoy t has called a hand monomorphic as the one comprising the 
same fing^print patten in all the five digits. A sli^t sexual differ^ce 
is observed firom Table 5 in frequ^oy of monomorphic hands (4*70 
per cent in males as against 3*04 per cent in fezhales), whorls seem to 


* Cited by Otuumma, B., ud Hidlo, O. (lfl!4S)-*<irhl^er Prints, Palms and Soles, 
t Cited by Oommins, H., and Spragg, S. D. (1938)-7-Dermatoglypliios in the Chim¬ 
panzee. Btman 10, No. 4, p, 437. 
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Tabijbi 5 

Diatribution of monomorphie hands 

Males Females 


Pattern 

Lt. 

Rt. 

Total 

Lt. 

Rt. 

• 

Total 

Whorl 

9 

10 

19 

2 

e 

2 • 

4 

Per cent 

1*32 

1*47 

2*79 

0*87 

0*87 

1*74 

Loop ulnar 

7 

6 

13 

1 

2 

3 

Per cent 

1*03 

0*88 

1*91 

0*43 

0*87 

1*30 

Total 

16 

16 

32 

3 

4 

7 


(2*35%) 

(2*35%) 

(4*70%) 

(1*30%) 

(1*74%) 

(3*04%) 


display a greater monomorphism than ulnar loops in males, while in fe¬ 
males nothing can be said in view of the small number of monomorphie 
hands that occur in the sample. 

Pair-Group Rule 

Application of Poll’s Pair-Group Rule (Poll, 1938) in the male and 
female Riangs shows that the rule is valid in the case of males but void in 
females as shown by the following results. 

Table 6 

Application of pair-group rule 


Individuals 



D = (EV-SQ) 

Validity 

Males 

0*434 

0*334 

0*100 

Valid or ITP > JPG 

Femctles 

0*81 

0*92 

-0*11 

Void or liP <. SO 


{S— Summation) 


Genotype, zygote and V, R, U factors 

Genetic analysis of finger prints of 67 male Riangs and 20 female Riangs 
has been shown in Table 7. 

In males, vv Rr Uu genotypic combination seems to occur in the highest 
frequency (i.e. 14*92 per cent), whereas most frequent occurrence in females 
is Vv Rr IJu genotype (26*00 per cent). Diversity of genotypes appears to 
be more in males than in females. 

The genotypes W RR UU, Vv rr uu, vv Rr uu, W Rr uu, W RR uu, 
VV Rr UU are all absent in females while they have been found to exist 
in very small percentages (i.e. 1*49 per cent) each in males. 

It appetms from Table 8 that thick epidermis (W) is absent in 
females while it occurs in a comparatively lower frequency in males {i.e. 
17*91 per c^t). The percentage of recessive homozygete (w) seems to be 
a little higher in female individuals (i.e. 50 per cent) than males (47*76 pw 
cent). As regfurds radial cushioning, the dominant homozygote (RB) is 
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Tabue 7 

Diatribution of genotypta 


Males 


Females 


Genotypes 

Absolute 

number 

Per cent 

Absolute 

number 

Per cent 

VV RR UU 

1 

1*49 



Vv RR uu 

5 

7*46 

—* 

— 

Vv Rr uu 

4 

6*97 



Vv RR Uu 

4 

6*97 

3 

16*0 

Vv Rr Uu 

6 

8*96 

5 

25*0 

Vv RR UU 

3 

4*47 

— 

-- 

Vv rr uu 

1 

1*49 

— 


Vv RrUU 

— 

— 

2 

10*0 

vv RR Uu 

8 

11*94 

2 

10*0 

wRrUU 

5 

7*46 

1 

6*0 

vv Rr Uu 

10 

14*92 

3 

16*0 

vv RR UU 

7 

10*44 

3 

15*0 

vv Rr uu 

1 

1*49 


— 

vv rr Uu 

1 

1*49 

1 

6*0 

VV Rr uu 

1 

1*49 


—— 

VV RR Uu 

6 

8*95 

— 


VV Rr Uu 

2 

2*98 


— 

VV RR uu 

1 

1*49 

— 

— 

WRr UU 

1 

1*49 




Table 8 

Zygote frequencies in male and femode Riange 


Males 

Females 

Zygotes 

Absolute 

numbers 

Per cent ^ 

Absolute 

numbers 

Per cent 

W 

12 


_ 

■ - 

Vv 

23 


10 

50*00 

w 

32 


10 

50.00 

RR 

36 


8 

40*00 

Rr 

29 


11 

55*00 

XT 

2 

2*98 

1 

5*00 

UU 

17 

26*37 

8 

30*00 

Uu 

37 

55*22 

14 

70*00 

uu 

13 

19*40 




higher in males (53*73 per cent) than am(mg the females (40*00 per cent), 
females possess more {56*00 ptf cent) heterpz^gof^ Rr tjh^n the males 
(43*28 per cent). Ulnar oushicmmgs appear to be heterozygotie (Uu) in the 
highest perewtage m both the sexes. 
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The distribution of factors V, R and U is shown below:— 


Tabi 3! d 

Distribution of factors V, JR and V 


Factors 

Males 
per cent 

Females 
per cent 

V 

3507 

25*00 

V 

64*92 

76*00 

B 

75*37 

67*50 

r 

24*62 

32*50 

U 

52*98 

65*00 

u 

47*01 

36*00 


Individual quantitative values 



Males 


Females 


Maximum 

value 

22*6 

Maximum value 

19*4 

Minimum 

value 

1*9 

Minimum value 

8*2 

Bange 


20*7 

Bange 

11*2 
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A nagarjunakonda inscription of 

« VlRAPURU^ADATTA 

By Bratindba Nath Mukhbbjes 

A very interesting stone-pillar inscription has been found at NSgSr- 
junakonda during an excavation of the historical remains during the season 
1956-57. The record is being edited for the first time here with the help of 
a photograph, published in Indian Archaeology, 1966-67— A Review (36 and 
PI. LVIII). 

The inscription consists of eleven lines, written in BrShmi script of 
southern variety, prevalent in AndhradeSa in the third century A.D. Its 
language is nearly pure Sanskrit, though influence of Prakrit is quite dis¬ 
cernible. As regards orthography, it should be noted that there is a ten¬ 
dency to double the consonants before ra (Pti§p<d)haddra in 1. 1, prUtrena in 
1. 8, etc.). Sometimes genitive singular or plural forms are reached by 
adding ya and viaarga after the words concerned {bhdgineyyah in 1. 7, 
Kwpanairyah, in 1. 8, etc.).i 

The subject of the inscription is to record the erection of a temple of 
Mahadeva, called Puspabhadrasv&min, the consecration of the pillar bearing 
this record as dhvajaMambha in the temple and the perpetual endowment of 
a village, for the maintenance of the temple. Obviously the revenues, 
collected from the village, would be spent for this maintenance. 

Our record indicates that the name of the djmasty, to which it belongs, 
is to be spelt as Iksvaku^ and not as IksvS^ku as is generally done, ^e 
inscription is dedicated in the 16th or the ISth^ regnal year of Gazhtamula 
II of the Iksvaku royal family who ruled in the Nagarjunakonda region in 
the third century A.D. The donor of the record is Virapurusadatta (11), 
the son of Caiiitamula (II) and Kupanadri. This Virapurusadatta was prob¬ 
ably the same as Purusadatta, the son of Ehuvala Caihtamula (II), referred 
to in the pillar inscription found at Nagarjunakonda during the year 1967- 
58.^ The latter epigraph also refers to the construction of a temple of the 
god Puspabhadra and the erection of a dhvajastambha in the 16th regnal 
year of Ehuvala Camtamula II. It is not unlikely that both the epigraphs 


^ Dr. D. C. Sircar observes that, like the Satavahana and other early Pr&krit 
records, the Iksvaku inscriptions express compound consonants by single letters. The 
Mayidavolu and Hirahadagalli grants of Sivaskandavarmani on the other hand, ex¬ 
press them, in many oases, by two letters. The Ik^v&ku records are in Pr&krit, whereas 
theseals of iSivaskandavarman’s Prakrit grants have been written in Sai^krit. Accord¬ 
ing to Dr. Sircar these linguistic differences indicate that the Iksv&ku records am 
earlier than those of the early Pallavas (D. C. Sircar, Successofs of the Satav&hanae in 
Lower Deccan, p. 166). Though there is no doubt that the Ik^v&ktis ruled eariier thra 
the Pallavas, these linguistic differences do not necessarily mean any separation in 
time. For example, the record which we discuss and another N&garjunakonda inscrip¬ 
tion, which are definitely earlier than the Pallava records, are written in nearly purely 
Sanskrit (/.A., 1666-57, pp. 36 and 38; Pis. LVIII and LIX), and express oompotind 
consonants by two letters (I.A,, 1966-57; PI. LVIII, fpa in 1. 1; tHa in U. 1 and 4; 
frfwu in U. 6 and 8; avd in 1. 10, etc,). 

* I.A., 1956-67, PI. LVIII, 11. 4 and 8. 

* The decimal figure is quite clear, but the unit figure can be read as six or eight. 

* I,A., }967-68> p. 64. the two epigraphs iu question, which are published in 

two di£fer«xt numb^ of I.A,—-A Review, seem to haire the same content, the present 
author is not sure whether these two uotioes refer to two different or to one and the 
*a*ae inscription. .' . 
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refer to the same event, and in that case, the date of our record should also 
be read as 16. 

Thus the epigraphs in question reveal the existence of a new member 
of the Bc^vSiku family, called Virapurusadatta or Purusadatta. He was 
probably a brother of Vadisthiputra Budrapurusadatta, referred to in 
another Nfigarjunakonda reco^.^ 

Another important piece of information disclosed by our record is that 
some members of the maternal family of Caihtamula (II) we^ Mah§*tala> 
varas, and those of his father-in-law’s family were also of ther same rank. 
It is known also from few other epigraphs that the Iksv5>kus had matri¬ 
monial relations with the Mahatalavaras.^ 

Our record states that Kupanai§ri, the Maliddevi of Camtamula (II), was 
the daughter of Mahatalavara Camdahala (Candrahara), the latter being 
the son of Mahatalavara Skamdagopa (Skandagopa) of the Pusyakotlya 
family.^ Camtamula himself was the sister’s son of another Mahatalavara 
{itara-mahatcUavara), the latter being the son of Sesebamaguraka. The 
son of Camtamula (II) and Kupanadri was, as has been stated above, 
Virapurusadatta (II). Prince Virapurusadatta {Mahdrdjakumdra) has been 
invested with the usual Iksvaku title of Mahdsendpati and Hdritljmtra. 
The use of the latter term indicates the popularity of the goddess Hariti 
concerned in our period. He seems to have been a man of a religious bent 
of mind. For he erected the temple, referred to above, as the very embodi¬ 
ment of the victory of victories and of augmentation of longevity of king 
(Camtamula II) and that of the fruit of the religious activities of the two 
sons (of Camtamula). 

The epigraph, under discussion, also gives a genealogy of the Iksvaku 
family. It refers to Vaiisthiputra Camtamula (I) as one who had earned 
the fame of victory by his own prowess and who was the performer of such 
vedic sacrifices as Agni^toma, Vdjapeya, Aivamedha and Bahttsuvarnuka. 


^ I.A., 1955-56, p. 24. A record from Gurzala, which has close palaeographio 
similarity with that of the Ikfv&ku inscriptions, refers to the fourth year of the reign 
of Maharaja Bulupuri^data (i.e. Rulupuru^adatta) (Epigraphia Indica, Vol. XXVI, 
pp. 123ff.). If the latter was really an Iksvaku ruler, he might have been identical with 
Budrapuruipadatta, a son of Camtamula 11. 

* A sister of Camtamula I was given in marriage to one MidiSsen&pati MahS* 
tala vara Khamdasiri of the Puklya family {EJ,, Vol. XX, pp. 20-21). A daughter of 
the same king became the wife of MahSsenftpati Mahatalavara Mah&dan^an&yaka 
Khamdavid&khatimaka of the Dhanaka house. 

It appears that durii^ the third and the fourth centuries A.D., many chiefs 
belongii^ to different families of Southern India used feudatory titles like Mahdtalavara, 
Mahddavd^ndyaka and others. Probably they were descendants of provincial gover¬ 
nors and administrators of the Maurya and the Satavahona empires. These chiefs 
were <2e facto and probably also de jure independent rulers. l>r. D. C. Sircar observes 
that the Mahdtalavaras are mentioned in the early Jaina works along with eighteen 
‘Oana-rajas’ (see KalpaaHtra, ed. Jacobi, 6. 1. 11. 21-26). A Sanskrit commentary 
on the Kalpaeutra, called SiAodkikd, explains the terms Talavara as tugfa-bhUpSla^ 
pradatta-paffabandha-bibhiifita-rdjaathdnlya. In the Punjab there is a subdivision of 
the Khetries (K^atriyas) called Talwar {E.I„ Vol. XX, p. 6, N.I.). Vogel suggests a 
connection of the word Talavara with Tamil Taiaw&y (general), Tcdaiyari (village watch¬ 
man) or Kanarese Talavara or Talavdra (watchman, beadle). It seems from the eyi* 
dences of the Subodhikd and these inscriptions that the MahStalavarae were provincial 
governors or subordinate rulers (s-s. Id, p. 19). 

^ A N&gftrjunakonda epigraph refers to the Puklya family {EJ., Vol. XX, IV- 
20-21). The Puklyas have been located by some writers in the Pungi. diStiriotr 
comprising Kellore and adjacent area {The Age of the Imperial p. 224), An 

inscription, found in the Krishna district, mentions the MaMi(deu>arpt of the M^]^> 
It has been suggested that the Muglyas may be identical with the Puk^raa (4***^!^ 
Report of South Indian Epigraphy, 1026-27, p. 74). Can the Ptuqmkot^faa of our t^^rd 
and the Puklyas be identical ? 
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ge was also the giver of hundTed thousand ooivs and hundred th/>ngw T^>^ 
ploughs. He is also said in some other KftgSrjunakonda insoriptions to 
^ave performed the same sacrifioes.^ These references indicate the popu- 
I larity of the Brahmanical sacrifices in Andhradeda in our period. Hxe son of 
f Camtamula i(I) has been simply referred to as MahSraja M&thaiiputra Sri 
Vlrapurusadatta (I). But the latter’s son Sri Ehavala ^mtamula (II)* has 
been compared as a Dharmavijayin with such epic heroes as Sagara, I>illpa> 
Ambarisa, and Yudhisthira, and is smd to be as popular with all men as 
Kama was.* References to these epic heroes indicate the popularity of 
epic tales in AndhradeSa during third-fourth centuries A.I). 

The above discussions reveal the importance of our record as a source 
of the d 3 mastic history of the Iksvfikus and also as that of the socio-rehgious 
history of our period. The genealogies, given in this record, may be stated 
as follows in a tabular form: 

Sesebamagurska Camtamula (I) 

« I 

I'tara-Mahatalavara daughter => Vlrapurusadatta 


Camtamula (II) = 

Vlrapurusadatta (II) 

The text and its pure Sanskritized version are given below. 


] 


Mah&talavara 
Skandagopa 
of the Pusyakotlya 
family 

I 


Chandrah&ra 

Kupapa4rl 


Transcription of the Text: 

L. 1 : Siddham llnamo bhagavatoMahadevasyaPuspabhaddrasvaminah(|[*) 
maharajasya Vasifthiputrasya 

L. 2 : Sryehavala Chamtamulasya samva 16 (or 18) gipa 3 diva 5 (||*) 
Rajfio VasMhiputrasya agni^tohma 

L. 3 : Vajapeyasvamedha bahusuvarunaka yajinah naikahirapya-kotipra- 
datuh go^atasahasra halasatasahasra pradatu(h) 

L. 4 : Svaviryyarjjitavijayakirtteh Iksvakunam Sri Chamtamulasya pra- 
pautrena maharajyasya Mathariputrasya Iksvakfipam Sri Vira- 
purusadattasya 

L. 5 : Pautrepa maharajasya Sagara Dillpambarisa Yudhi^thiratulya dhar- 
mmavijayasya Ramasyeva sarwajanabhir&masya IksvakuJjiam 
L. 6 : Sryihavala Chamtamiilasya putrepa Pu§yakot!yan&m mahatalavara* 
sya Skamdagopasya naptyah mahS.talavarasya 

^ Vfidisthiputrs Caihtamula I has been given the same epithets in some other 
Nagarjunakonda records (E.I., Vol. XX, p. Iff.). In two places he is said to have 
performed also Agnihotra sacrifice. For a discussion of the nature of these sacrifices, 
see Vedic Index by Macdonald and Keith (VoL I, p. 44 and Vol. II, p. 281). See cdao 
8.3. Id, p. 342ff. References to Qo^cUaeahaara and hedeUcdaeahaara remind us of certain 
Ksatrapa records of Western India. 

* The correct name of Camtamula II is V&tisth]^tra Ehuvulsor Ehuvala or 
Ehavala Caihtamula II {JSJ., Vol. XX, p. 121; Vol. MI, pp, 63ff.; J.A., 1936-56, 
^ 241 ; l.A«, 1966-67, p, 36 and PI. LVIII, 1. 1; J.A., 1967-68, pp. 6, 8 and 64), or 
Ihavala Chaihtamfila II (ms 1. 6). An inscripticm probably refers to Caihtamula (II) 
•w Ehuvalafirl (/.A,» 1967-68, p, 64). 

* The ^pio heroes used te perform by the mminies .but not 

their tmrito^Ss. Kittdasa refers to Raghu eshavia^ delved Mahwadiaaftiha 

his glory bUt not of his territbiy ., sd SHydih JBiedtsndraniSth^ 
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L. 7 : Ghamdah&lasya duhituh Sesebam&gurakadauhitrya itara mahatala- 

varabhagineyyah rajnah ^ryehavala Chamtamulasya 
L. 8 Mahays mahSdevyah Kupai^^ryah puttrepa mahar&jakuin&reQa 
mahajsenapatinS. Haritiputrepa Iksy&kupam 
L. 9 orl Virapuiru^dattena mahSrftjasya Mahadevya gottrasya (yi)jayave- 

jyaike ftyuryyadhana dyayorapicha sataputrayo 
L. 10 Dharmaphalam bhagayato PuspabhadrasySmipah deyak^lam kari- 
tam dhyajastambascha pratismapitah grama^chaprada^dam ak« 
sayaniyi • 

L. 11 Dattah (||*) (some meaningless scribblings). 

Sanskritized Version of the Text: 

L. 1 Siddham || namo bhagayate mahadeyaya Puspabhadrasyamine (|) 
Maharajasya Vasisthiputrasya 

L. 2 ^ryehayala-Chaihtamulasya 8amya(t) 16 (or 18), grisma pak§e 3, 
diyasa 6 (|I) Rajno Vasisthiputrasya agnistoma— 

L. 3 Vajapeya^vamodha-bahusuyarpnaka'-yajinah naikahirapyakotipra- 

datuh goSatasahasra-halaSatasahasrapradatuh 
L. 4 SvayiryyarjjitayijayakJrtteh Iksyakupam ^ri Chamtamulasya 

prapautrena, maharajasya Matharlputrasya Iksyakupam l^ri- 
Virapurusadattasya 

L. 5 Pautrepa, maharajasya Sagara-Dillpambarisa-Yudhisthiratulya-dha- 

rmmayijayasya Ramasyeva saryyajanabhiramasya Iksyakupam 
L. 6 Srylhayala-Chaihtamulasya putrepa, Pusyakotiyanam mahatalaya* 

rasya Skandagopasya naptryah mahatalayarasya 
L. 7 Chandraharasya duhituh Sesebamaguraka-dauhitrasya itara-mahata- 

lavara-bhagineyasya rajnah ^ryeihayala-Chamtamulasya 
L. 8 Mahisya mahadeyyHh Kupana^riyah putrepa, maharajakumarepa 

mahasenapatina Haritiputrepa Iksvakunam 
L. 9 Sri-Virapurusadattena maharajasya mahadevya-gotrasya yijayayai- 

jayikam ayuryarddhanam dyayorapicha satputrayoh * 

L. 10 Dharmmaphalam bhagayato Puspabhadrasy&minah deyakulam kari- 
tam, dhyajastambhai^cha pratisthapitah, gr&maschapradakedam 
akimyaniyi * 

L. 11 Dattah (|) 


^ Several early Indian inscriptions do not mention months, but speak only of 
seasons and fortnights. Sometimes the fifth fortnight of a season is mentioned. In 
that case it should be taken for granted that one season consisted of more than 
four fortnights (i.e. two months). 

The two sons were most probably Budrapurusadatta and Virapuru^adatta (II). 

* For correct interpretation of the term aksayanivi, see Dr. R. G. Basak’s article 
in Amtoah Muhherjee Silver Jubilee Volume, Orientidia Section, Pt. II. 
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YtrSUF ‘ALt KHAN, AUTHOR OF THE TARIKH-I-BANOALAJ^ 

MABABATJANQi 

By Abdtis Subhan Khan 

The medieval period of the history of Bengal cannot be said to be very 
fortunate in having Persian chronicles that could record the achievements 
of the independent rulers whose language was Persian. The small number 
of historical works written in Persian on the Muslim period of Bengal, 
especially the pre-Mughul era, usually lack in factual completeness and 
chronological perfection. Among such histories is one that concerns the 
life and achievements of Nawab ‘Ali Vardi Kh&n (d. 1169/1766). It is 
entitled variously— A5wdl-i~‘Ali Vardi Khdn^ or A^tadl-i-Makdbatjang^ or 
Kitdh-i-Tawdrikh Ndma^ or Tdrikh-i-Mahdbatjang* but more comprehensive 
is Tdrikh-i-Bangdla-i-Mahdhatjangi, this manuscript being in possession of 
the British Museum. Though no manuscript copy of the work contains 
the author’s name, it is unanimously belieived to be the work of Yusuf *Ali 
Khdn—a name that has not been accorded its due prominence among the 
distinguished historians of the Bengal of the later Mughul period. 

The authority for ascribing to him the Tdrikh-i-Bangdla-i-Mahdhaljangiy. 
however, is Rev. J. H. Hindley,® a scholar of early nineteenth century,, 
who compiled a list of Persian manuscripts. He describes Yusuf ‘Ali Kh4n 
as an ‘ intimate friend of Mahabatjang ’. In spite of the omission of the 
author’s name from the work, it is not at all difficult to confirm the attri* 
bution. In fact, no scholar who has written on the period which the work 
deals with has ever brought the authorship of Yfisuf *Ali into question. 
Sir Jadunath Sarkar,® Dr. K. K. Datta^ and others regard the opinion of 
Rev. Hindley as perfectly correct. Ghuldm Husain, the author of the 
Siyar-ul-Muta^khkhirin, refers to a contemporary writer named Yfisuf *Ali 
Kh&n as his authority in the description of the sufferings of Naw4b ‘Ali 
Vardi KhAn’s troops in the course of their journey from Burdwan to Katwa> 
This Yusuf ‘Ali Khdn® is none but the author of the Tdrikh-i-Bangdla-i- 
Mahdbatjangi. On other occasions, too, Ghuldm Husain appears to have 
been greatly infiuenced by the accounts given by Ytisuf ‘Ali. This ascrip¬ 
tion, therefore, of the authorship of the work is beyond all shades of doubt.. 
We can now proceed with more confidence in constructing his biography. 

That the author was married to a daughter of Naw4b Sarfariz KhdiL 
has never been disputed. By her he got a daughter named Jariat-uz- 
Zuhra® who was given in marriage to the famous ‘Ali Ibr4him Kh&n^^ of 


^ The Asiatic Society MS. Ivanow 205. 

^ The Salar Jang MS. 

* The Patna University MS. 

* The Kaza Library MS. (Rennpur). 

* Charles Bieut Pera. Cat., Vol. II, p. 806; see dho C. A. Storey: Persian Litera¬ 
ture: A BtobibUographical Survey, pp. 136-40, 717. 

* Bengal Natoaba, p. 79. 

t Alivardi and JBie Titnea, pp, 277-78. 

® Arthur Hugh writes 'Nawab Yusuf Ali Khan' (see Bengal: Paai and Present, 
yol. LXSWII, Part I, p. 5). No instance of YusAf ‘All's name b«bqg prefixed by 
‘ Naw6b * has been found in at^ other work. 

* See IffBO, Ptooeedinga, Vol. 1646; p. 4. 

Por his biography^ see Storey, i». 277. 

( 178 ). 
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Banaras. Ylisuf ‘All’s father, Ghul^m ‘All Khin, was a Diwin-i-KbiJiBa of 
Patna. He was a trusted general of *Allvardl and one of the distinguished 
nobles of his age.^ He was also an Arz Begi to ^Alivardi.^ Ghnlim 
^usain says that he was a confidant and boon companion of the Nawdb. 
He was excellent in manner and sober in temperament. He held an envious 
position among ‘Alivardi’s comrades, enjoying confidence and goodwill of 
the high and the low. Ghulim ‘All was often entrusted with delicate and 
confidential matters. It was only through his good offices that ‘Alivardi 
could get himself convinced of the loyalty of his wavering and^mbitiohs 
Afghan generals who were to have defected from the NawAb’s party in the ' 
face of the Marhatta menace. GhulAm Husain remarks on this: * And 
truly to hear such expressions at so critical a moment from a powerful and 
zealous friend never fails to inspire fresh courage and to afford an additional 
degree of daringness.Ghulam ‘All Khan again rose to the occasion 
when he accompanied his master to Medinipur to repel the Marhattas in 
Orissa after Haider ‘Ali KhAn,^ co-mmander of the Nawab’s light infantry, 
refused to do so. Thus we find that Yfisuf ‘All’s father had a very distin¬ 
guished career. Ghulam ‘All died at Allahabad in the haveli of Ni'matullAh 
on the lith of Rajab 1177.® His death occurred when his son became 
entangled in the torrent of life. The son was ill and unemployed, and was 
under constant threat of NawAb Mir JaTar, consequent upon his fidelity 
to Mir QAsim ‘Ali KhAn, the former NawAb. 

The instance of ‘ like father, like son ’ is very rarely found in history. 
But the life of our author affords us with such an example. Like his father, 
he enjoyed enormous respect and rank. Being a relation of the NawAb he 
was from his youth closely associated with him. He possessed the dual 
gifts of being a courtier and at the same time a soldier. But what made 
him distinguished in history were his writings about what he saw and felt. 
It is due to his chronicles that we are capable of knowing the history of 
‘Alivardi and his times in detail. Yfisuf ‘Ali was included in the NawAb’s 
party that made a retreat from Burdwan after fighting first few clashes 
with the Marhatta freebooters. He happened to be in that skirmish as he 
had gone to receive his father who was on the way. He says : 

iuiij 

He proceeds by saying (i.e. it cotaies to the memory). This shows 

that he was comparatively much younger when he witnessed the retreat that 
occurred in the spring of 1742. The vividness with which he delineates the 
hazards suffered by ‘Alivardi’s army during its retreat from Burdwan to 
Katwa makes the reader feel as if the whole scene is presented in a photo- 
graph. The account is so authentic and authoritative that later historians 
like GhulAm Husain have made extensive use of it in their description to the 
extent of taking some sentences thereof verbatim. Yusuf ‘Ali particix>ated 
in other campaigns of ‘Alivardi to Medinipur and Orissa in 1749. Later 
when Mir QAsim became NawAb, Ydsuf ‘Ali attached himself to his court 
and came under his benign patronage. He faithfully repaid his debt of 
gratitude to that NawAb by retaining to the last his staunch fidelity to him. 


1 Cf. Alivardi and Hia Times, p. 277. 

2 Bengal: Past and Present, Vol. LXXVII, Part I, p. 6. Arz Begi is a person 
who presents all petitions, either written or by word of mouth. 

2 Siyar, tr., p. 387. OhulAm l^iisain’s use of. the words amply demonstrates 
the depth of OhulAm ‘AH’s frienddrip with ‘Alivardi. 

* See Alivardi and Hia Time$, p. 106. 

» IHBO, Proceedings, Vol. XXII, 1946, p. 47, f.n. 9. 
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His obedience to his master is further proved bv the tribulations he under¬ 
went in the teeth of dangerous threats from Mu Ja'far. When Ifir Qisim 
was sent into exile in 1763, Ylisuf *Ali followed him, but lus sickness made 
it impossible for him to accompany his banished benefactor further to 
Oudh and Bundelkhund. He, however, stayed behind at Allahabad. It 
is not known when Ytisuf ‘All died, but the year 1195/1781 is given as the 
probable date. 

In his biography on ^Alivardi, the author makes some interesting 
references. On fol. 20a-205 of the Asiatic Society copy, we find the author 
recaUing the treacherous situation he faced while in the KawAb*s party in 
its journey from Burdwan to Katwa. Another more detailed reference is 
found on fol. 25a-256 where he modestly presents his apology for not having 
substantiated his accounts with relevant dates. The reason he enumerates 
for that defect are the lapse of time, the distraction caused by many kinds 
of calamities and the indifference of NawAb Mir Ja'far Khin. Then he 
speaks briefly how he wrote the book. 

Besides the biography of ‘Alivardi, Yfisuf ‘Ali KhAn composed other 
equally authentic works. They are: Hadiqat-u*9-^afd,^ a Tadhinra of 
Persian poets and the Ydsufi noted for its rarity. Some notices 

of these are given below: 

(1) Hadiqat-u’3~8afd ; 

It is a large compendium of general history from the very beginning to 
1173/1769. The work is divided into an introduction, three volumes and a 
conclusion. Bach volume is subdivided into several raudahs or meadows 
and each ravdah into several dau^hs or trees and each daufydh into 
several ghttsna or branches. The preface of the work refers to some literary 
activities of the author and his efforts in the course of writing the history. 
The preface reveals that the author had collected the materials for the 
work during the time of ‘Alivardi KhAn. Then he was faced with many 
problems (which he does not want to mention) that stood in the way of his 
beginning the actual composition,® It was only after ‘Alrvardi’s death 
that occurred in 1169/1756 that it was possible for him to tahe up his work. > 
In short he commenced it in 1170/1766.® The author refers to the year 
1173 as the current year at the time of writing.* He complains of the 
lack of help of others in the writing of the work. At one stage he was so 
disappointed that he thought of abandoning the work when only a fragment 
of it was prejMired. But the timely persuasion of ‘Alivardi who was much 
impressed by that small portion of writing filled the author with hope and 
courage which later on culminated in the completion of the history. 


1 For manusoript copies of this work, see Storey, pp. 139-40 (No. 167), TheBod- 
leiaix Library’s copy bears the author’s autograph. See Sachau: Pers^ 0€tt, Bod. 
Lib. (pp. 63-66) for the most detailed description of the work. 

* See Bodleian Library copy, fol. 2a, 11. 24r-26 : 

U cl**®*! 

« ... ai J vSmIa ^ j 4*-* JlfjP* 

(Saohau, p. 69). ^ 

» i6«.,fol. 26,1. 4 1 

* Saehau (p. 59): , ^ 

« A* j ^ s yya aU af JU 0 


4 
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Though concise and comprehensive, the work is very remarkable for 
its extremely accurate chronology and its particular notices of the learned 
persons of the single epochs. The apx>endix of the khdtima is the most 
interesting part of the work, as it contains brief accounts of contemporary 
poets who were intimately connected with the author. In fact, the 
Hadiq<U-u*9-l^afd is sufficient to make its author reckoned among the first 
rank of writers of general histories in Persian. 

(2) Ta&hkira of Persian poets : 

This memoir^ of Persian poets is sometimes taken as a part of the previ* 
ous work. But usually it is considered to be a separate work of the author. 
It was, however, completed at Murshidabad in 1184/1770-1. It comprises 
short alphabetically arranged notices of about 300 poets of Persian from 
the very beginning of poetry to the author’s time. It contains an appendix 
relating to twenty contemporary poets not included in the Majma*u'n Nafd*i8 
of Sir&juddin ‘Ali Khdn, better known as Arzu. 

(3) Majmii*a~i- YUsufi: 

This work® was brought to light by Prof. Syed Hasan Askari of Patna 
College. This is a rare Persian manuscript of 33611., written in beautiful 
Naskh and Nasta'liq. Besides containing some selected pieces from the 
writings of eminent literary figures, it deals with many topics of immense 
historical value. Its most important part is the diary of the itinerary of 
the compiler who accompanied Mir Q&sim in his journey from Murshidabad 
to Patna. The author gives an eyewitness account of the main political 
events that happened in Eastern India between 1761 and 1767. There is 
given a very authentic description of the post-Karnal affairs during the 
stay of N&dir Sh4h in India. It is from this compendium that we are able 
to know how Yusuf ‘All Kh4n became a victim of the wrath of Naw&b Mir 
Ja‘far Kh4n and how he secured immunity through his influential friends. 
Dr. Fullerton and Mir Muhammad ‘Ali. The death of Mir Ja'far on Feb* 
ruary 6, 1766, gave the author security from further harassment. In fact, 
the diary is of unique importance not only for its chronology but also 
for a few new facts which one finds in it. 


1 For references, see Cat. Pera, Bod. Lib., No. 118; Cat. Oudh Maaa., No. 62, 
where Sprenger gives the list and epitome of the twenty biographies in the appendix. 
* See IHRC, Proceedings, Vol. XXII, 1945, pp. 46-48; cf. Bengal Nawaha, p. 80. 
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ON THE WORKING OE VILLAGE ASSEMBLIES, ECONOMIC GUILDS, 
RELIGIOUS CONGREGATIONS AND OTHER ASSEMBLIES 
DURING THE GUPTA PERIOD 

By U. N. Ghoshal 


The Latb Smriti Law of Groups 

Among the titles of law dealt with in the metrical Smfitis from the 
ManuSmrUi downwards, there is one called ‘ violation of compacts ’ (samvid’ 
vyatikrama) or else * non-performance of agreement ’ {fiamaya»^ruvp5}earm^ 
This branch of law relates to what are called groups and corporations 
{aamvliaa and vargaa). The lists in the later Smritie follow closely those 
of the earlier ones. The group consists, according to Nfirada, of the units 
pcishanda, naiganui, irenl, pugOy vrdta, gatM and the rest; and according to 
Brihaspati, of those called kula, dreni, gana and the inhabitants of towns 
and fortified posts. Katyayana, quoting B^aspati, defines varga as 
comprising the units ganOy 'pdahan^, puga, vrdta, drent and all the rest 
constituting the aamuha.'^ In the present context we are concerned with 
the grdma, the pdahanda, the drenl (or puga) and the naigama units. In 
the above grdma, of course, means the village, and pdahanda is the generic 
term for heretics at least from the time of Manu and Yajfiavalkya, while 
dreni (Pali aeni) is a familiar term for the guilds of artisans and traders 
from the time of the early Buddhist literature onwards. Kfity&yana, 
however, in the context from which we have quoted above uses the term 
puga for a group of merchants and so forth, while he leaves the term dre^l 
unexplained. Katyayana likewise defines nmgama as a group of various 
inhabitants of the same town differing slightly from Amara-ko^ (II, 9.38) 
which takes it to be a s 3 nionym for a merchant. With this may be compared 
the double significance of nigama as a small town and a market as fiw back 
as in the early Pali literature.* 


AhhreviaUona: 

B.S. Bfihat-aaaMwtd, ed. V. Subrahmanya Saetri and M. Bamakrishua Bhat, 
2 Vola., Bangalore, 1947. 

Bri. Brhaapatiamriti (reconstructed), ed. K. V. Bangaswami Aiyangar, 
Baroda, 1941. 

Kat. at KS^ydyanaamritiadroddhSira, text, translation, etc., by P. V. Kane, 1993. 

M. = MarwamrUi. 

M.A.S.I. Bs Mamoira of the Arohaeologicdl Survey of India. 

Nfir. = Ndradaamfiti., ed. J. Jolly. 

Y&j. as YdfAamUhyaamriti. 

A.S.I.A.B. Bs Annual Report of the Archaeoloyieal Survey of India. 

^ N&r. X. 2 Bri. I." 17. 17, K&t. v. 682. Wi^ the above may bo compared M. 
yili. 219.221 (gfdmo, data and aantgha; alternatively, deda, jdei aead aamdha), Vftj. U. 
192 nilBfama, and potKi). 

* K 2 t. w. 678*79 (de^tions of niyoma mod pAga)* Amarakafo TL 9. *78 (syno¬ 
nym naiggiina^. Dn negatm Ubwatmie. oafe J^iy^JS. Biet. s.v,. For diffitrent 

>^>ptetMlic^‘ef'tb» ambigoodS taiems vrdta and 9090 , aae Kanoy 

Suaory tf BhamaiO^, Voli IT, 68-69, V61.in, 169, 487-68. 

(17T)-\ 
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The late 8mfiti law of groups may be described under the following 
heads: 

(1) Constitution of groups. 

(2) Compacts of groups. 

(3) Bights and duties of the individual members. 

Constitution of Groups 

• 

From a text of B^aspati we learn that the family {hula),^Q guild 
(irenl) and the gana were headed by high executive officers {adhyakshaa or 
mukhyaa) who were further assisted in the case of the villages, the guilds 
and the ganas by committees of two, three or five persons called advisers 
for the public good (samuha-hitavddim) as well as advisers for public business 
(kdrya-chifUakas). The adhyakshaa were authorized by law to punish 
wrongdoers by reprimand and censure as well as by excommunication. 
Their decisions in the course of their distinctive duties, whether by way of 
rewards or of punishments, were required to be approved by the king, ‘ for 
such powers were regarded by the sages as delegated to them ’. The opinion 
of the advisers was to be followed by the villagers, the guilds, the gawos, 
and the like. Disputes between the chief executive officers (mukhyas) and 
the groups {samuhas) were to be settled by the king.^ 

Compacts of Groups 

Explaining the purpose of the compacts, Narada observes that the 
king should approve of all their distinctive conventions (dJuirmas), duties 
(karmas), modes of attendance (upaMhdnavidhi) and of livelihood {vfittyu- 
pdddna). According to Brihaspati, the compacts were to be formed at a 
time of public disorder and for the purposes of pious and charitable works. 
The first type is illustrated by compacts for collective prevention of danger 
from robbers and irregular troops. The second type is defined as a written 
agreement for repair of assembly-houses {sabJtds), sheds.for distribution of 
drinking water to travellers, temples, tanks and gardens, for helping per¬ 
formance of sacraments by poor and helpless persons, for the peiformance 
of sacrifices and ‘ for prevention of famine-stricken groups of families from 
coming * (alternatively, ‘ for starting water-courses and stemming the same’).* 
To the above we have to add that the late Smritis know a class of documents 
called sthitipatras or samvitpairas meaning ‘a deed of convention which is 
made by the inhabitants of a village or city or the members of a corporation 
or guild by mutual agreement for settling their conventions’.^ The legal 
effect of the compact is defined by Nftrada and Brihaspati after Manu and 
Y&jnavalkya in the same context. The conventions of the the 

TtaigamctSy the drents, the pugas, and so forth, for the purposes above men¬ 
tioned, we are told by Narada, are to be enforced by the king, exceptions 
being made in the case of what is adverse to the king’s interest and is disap¬ 
proved by the people and is harmful to the public good. What is more, the 


* Bri. I. 17: 8-10, ibid. 17-18, ibid,, 20 {adhyakakaa, h&fyaohintaioaa and wm&ha- 
hitawddim). The translation ‘for such powers were regarded by the sages as delegated 
.to them* is after Kane, op. dt. Vol. III. 

^ hTAr. X. 3, Bri. I. 17. 5-6; 11-12. The translation of the last portion in Brihas- 
patrs text ‘for prevention of famine-stricken groups, etc.* is after Kane Ill. 166 n 
and 167. For concrete illustrations of conventions or ccmpeujts of groiqps in t&a lat^ 
.JSmriti commentaries and digests see Kane: op. eit. Vol. Ill, 486-88. 

* Bfi. I. 6. 10 Vy&sa, lUt. v. 264. The translation of siMMpatra {aimmtpatra) 
u after Kane, op. cit. Vol. Ill, 311. 
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king is required to maintain the usages, ev<^ though they are blamahle and am 
laid down by authorities other than the Vedas, and are in operation. Acooid- 
ing to Bphaspati a member is bound to perform his share of the convention, 
if he is oajMible of the same; otherwise he would be liable to the extreme 
pimishn^t of confiscation of his whole property and banishment. The 
members of the groups, according to Kftty&yana, were bound to follow 
their respective conventions or rules in all their acts, subject to their obli* 
gation of performing their individiial duties (as laid down in the scriptures) 
and to obey the king’s order not conflicting with the same.<> 

Bights akd Duties of the iNumnuAii Membbbs 

The law of the later Smfitia on this point carries further what is laid 
down in the earlier ones. Narada prohibits mutual combination and unlaw¬ 
ful wearing of arms as well as mutual conflicts among the groups, while he 
imposes a specially severe penalty upon those creating dissensions among the 
gavaa. This last is justified on the ground that otherwise there would arise 
a grave danger like a disease which is neglected. One who creates dis¬ 
sensions or is indifferent in the matter of performing his share of the compact, 
says Brihaspati, is liable to a fine in gold coins, while the ext>reme penalty 
of banishment is laid down for one who injures the common interest or 
insults those who are learned in the Vedas. According to K&tySyana, 
one who opposes what is reasonable or persistently interrupts a speaker or 
speaks what is absurd is liable to a fine. One committing a heinous crime 
or causing a split or destroying the property of the group is to be proclaimed 
before the king and destroyed.^ By contrast those collectively oppressing 
a member out of spite are to be restrained by the king, and they are to be 
punished if they persist in their misbehaviour. All members, we are further 
told, have an equal share in whatever is acquired by the committee of advis¬ 
ers or is saved by them and whatever they acquire through the king’s 
favour as well as whatever debts are incurred by them for the purpose of the 
group.® 

Historical Examples—Evidence of the Clay Seals 

The excavations of historical sites at Basarh (ancient Vai^&li), Bhita 
(near Allahabad), and Nalanda have resulted in the discovery of certain 
distinctive types of clay seals and sealings of the Gupta period, which deal 
with groups. These are found along with the seals and seal-impressions 
of kings and their officials, and those of private individuals as well. The 
clay seals have grooves in their baok-side frequently with impressions of 
the strings used for binding the attached documents. Let us begin with 
the Basarh seals. In a subterranean chamber on this site Dr. T. Bloch 
recovered nearly 720 clay seals with legends in an Eastern variety of the 


« Nftr. X. 3-4, 7; Bfi. I. 17. 13-14; Kat. w. 668-70. With these compare M. 
VIII. 219-20 and YSj. 11. 187. 

’ Nftr X. 4-6; Bfi. I. 17. 14-16; Kit. w. 671-72. 

* Bri. I. 17. 26; Kftt. v. 677. To the above Bfi.* ibid., 23 addsihat whatever is 
gained by the groups belongs equally to all a^tid should be divided amcmg them every 
month or six months aooording to their shares. X&t. (vy. 676-76) further adds that all 
who have subsequently joined the the irei^ and the varga share equally in the 
property as well as debts of the group, while tme inside the group shares in the food, 
the parable articles, the charities and ^ religious acts of the group. From the texts 
quoted above we can form some idea of the cnkwcbs of income and expenditure of 
Smups, the fmmer cons^tuting the prapetty whioh is protected by a clause 

ofthOiS^ffH'law. 
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Gupta script belonging to the fourth and fifth centuries after Christ. Among 
these there were three specimens of seals bearing the legend ir&8f4h%‘JefuU}xb^ 
nigama, while no less than 274 specimens have the legend iresh(ht-8drthavdha~ 
kvUka-nigama (or ^nigamaa). Th^ seals of the former class were combined 
with other broken and illegible seals. Those of the latter category were 
combined most often with the seals of private individuals and in one excep* 
tional specimen with that of an unnamed high official called the Kumard- 
mdtya. In other specimens these are joined with religious legend!. 

Compared with the evidence of the seals of Basarh that oftthe Bhita 
seals and sealings is of slight importance. On the site of this ancient city 
Sir John Marshall discovered only three sealings with the names of villages 
and one with the legend nigarm in Gupta characters. With the other 
types recovered from tlie same centre we have here no concern. 

More important is the evidence of the seals on the famous site 
of Nalanda, which have been deciphered and explained by Dr. Hirananda 
Sastri. We have to consider here, in particular, two types of these seals, 
namely those of the congregation of Buddhist monks said to be residing 
in * the Great Monastery ’ or other monasteries of Nalanda and the seals of 
named villages. In the first group as many as 690 out of 775 were found in a 
single chamber of a particular monastery. The sealings of these specimens 
are often combined with those of distinct villages. The second group is 
represented by a die of a named village and the sealings of a few gift- 
villages of Brahmapas (agrdhdras). A unique group consists of sealings of 
what are called grama- (va.T, grdmaMya) jdnapadas, as many as thirteen 
villages under this category being mentioned by name. In two specimens 
the sealings are those of the grdma-jdnapada attached to Nalanda and the 
jdnapada of the monastery attached to Nalanda.^ 

Let us begin by attempting an explanation of the generic terms nigama 
(and its varieties) and grdma-jdnapada (with variants) mentioned in the 
above context. The nigama (or nigamas) of the dreahfkta and the kuHkas 
as well as of the Sreshthla, sdrthavdhas and kulikaa have been translated by 
Dr. Bloch as Hhe corporation of bankers and merchants’ and that of ‘bankers, 
traders and merchants ’ respectively. Now nigama strictly means ‘ a small 
town’ or ‘a market town’ (above), while the dreahthls, adrihavdhaa and 
kulikas are better rendered respectively as guild-president, caravan-leader and 
artisan. May the compound of these titles mean the mercantile and indus¬ 
trial townships inhabited by these types of residents ? As regards the term 
grdma-jdnapada of the Nalanda collection of clay seals, it has been trans¬ 
lated by Dr.. Sastri somewhat carelessly both as ‘the Village community* 
and as ‘the municipal board’. The clue to the correct rendering of this 
term may perhaps ^ found in the parallel legends grdma-traividyasya and 
agrahdre irimat-traividyaaya (along with the name of the village or the 
agrahara concerned) in other categories of the Nalanda seals. This would 
naturally refer to an individual learned Brahrnana having his residence in 
the village mentioned by name. On this analogy may the compound 
grdma-jdnapada refer to the jdnapada belonging to his particular villsge^ 
This fits in with the description jdnapada as belonging to the vihdra of a 
particular village ‘ attached to * (prativaddha) the illustrious Nalanda (ante). 
As for the term jdnapada, its etjunological si^iificance is that of the resident 
of a jdnapada or ‘ the rural area ’. It is well known how the technical 


For conmiete accounts of the above see A.S.I.A,R„ 1903*04, EmcaeoitioMid 
Basarh by T', Sloch, p. 101 and Plates; ibid., 1910-11, JSsfeavatkms <tt Bhidi by Sir 
John Marshall, pp. 5dff. and Plates; M.A.SJ.,Bq. W,Nakmdaand^ SpigrapMoMoia- 
rial by Hirananda Sastri, pp. 39ff. 
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significance of a representative assembly of the countrsrside as distinguished 
from that of the city {jpaura) which was given to the term by the late Dr. 
K. P. Jayaswal has been found to be untenable. May it lyifta n. in the present 
context somewhat like *a country-squire’ or ‘a gwtleman high«: in rank 
the ordinary villager ’ ? In any case the explanation wo have offered above 
as referring to an individual rules out the gr&ma-jdna/pada seals from the 
category of groups with which we are dealing in the present place. 

We shall now attempt to interpret the significance of the clay seals 
more particularly in the light of the Smfiti law of groups above mentioned. 
We have first to observe that the documents attached to the seals of the 
nigamas at Basarh as well as the monastic seals at Nalanda were evidently 
held to be sufficiently important for their preservation in a separate chamber 
which was used as the registration office of the local government, or else 
as the record room of the monastic establishment. This is in the spirit 
of the Smfiti law requiring the compacts or conventions of groups to be made 
under an oath or put down in writing.^® The documents belonging to the 
congregation of monks at Nalanda were evidently regarded as hinging on 
the parties in accordance with the Smfiti rule above mentioned giving the 
force of law to the conventions of heretics. In the second place it is evident 
that the documents executed by the single villages (Basarh, Bhita and 
Nalanda) were prepared for public purposes. In the light of the Smfiti 
law aforesaid these might be supposed to deal iiU&r alia with the working 
of the village constitution as well as mutual combinations for self-defence, 
and for p>erformance of pious and charitable works. The villages which 
are in some cases specifically mentioned as being attached to Nalanda were 
probably included in the list of those which, as we know from other sources, 
were endowed by former kings and princes for the maintenance of the 
great monastic establishment. The technical designation of all documents 
of this class would be sthitipatras or samtdtpatras as defined above. In 
the third place the documents made by the local guild (Bhita) and by the 
local industrial and trading groups in association with individuals (Basarh) 
were probably executed in the course of their ordinary business transactions. 
By way of exception, the document jointly drawn up by the local guild and 
the office of the kurrvdramatya (Basarh) may have reference to some 
official transaction of the former body.^^ The various religious legends 
attached to the seals of the guilds would tend to emphasize the binding 
character of the agreements or compacts.^® Fourthly and lastly, it is 
probable that the documents jointly executcKl by the great Buddhist 
monastery or the other monasteries at Nalanda and single villages related 
to such purposes as payment of dues by the endowed villages to the Nalan^ 


iSfee M. VIII. 219 Bri. I. 17. 12. 

. Basing his argument on the fact that generally two or even more of the seals 
ot private individuals are found in combination with each other or with the seal of the 
^Id of bankers, etc., Bloch {pp. c»«., p. 104) suggests that * something like a modem 
Onamber of Commerce existed at some big trading centre in Upper India at that time *, 
and that the private individuals were members of the same. This interpretation seems 
^ be far-fetehed and improbable. The probable esplanation seems to be that the 
dealings are recoil of ordinary Inisiness transactions between the individuals 
and between them and the larger groups. Bloch’s definite conclusion in the same 
context that ’ most of the persons to Whom the seals belonged carried on business 
'‘““'factions with the royal family of Vaii&U* seems to be equally improbable. We 
^ouid rather suggest that the documents to which the seals were attckhed were kept 
lor prMei^ation in the registration office of the local government. 

.. * tmder thii head we would iaohide tbe specimens with the colorirless legend 

»Aormo raktihati rOksAikiah added to the Itgend (Bloch, 

ct<,, pp. 105 and 118). BtoclLVintc^retation that the former exioession was the 
proper name of the person who wiMk 'a member of that guild is extremely imiHrObable. 
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establishment. We may refer in this connection to the somewhat late 
evidence of the Chinese Buddhist pilgrim I-Tsing about the collection of 
the share of the agricultural produce by the mfhgha from the tenants culti> 
vating their lands. The saihgha, we are told, provided the fields and the 
bulls and received in return normally one-sixth share of the produce.^^ 

Histobioal Examples—Evidence of the Insobiftions 

The Smriti law unfortunately throws little or no light upon the purely 
economic functions of the guilds. The branch of law relating to deposits 
{nikshepa) relates to articles given as a rule for the purpose of safe custody, 
while that relating to pledges (ddhi) is concerned with articles given by way 
of security for a loan. The omission is supplied by one important historical 
inscription of the Gupta period, namely the Indore copperplate inscription 
of the Emperor Skanda-gupta.^^ This is a record of the endowment 
(perpetual ^t) of a sum of money by a Br&hmana donor to the local guild 
of oilmen for the purpose of (daily?) provision of a fixed quantity of oil 
for a Sun-temple. No doubt, the guild invested the sum in its own or other 
business for meeting the necessary expense out of the resulting income. 
The Gupta record is in line with a number of historical inscriptions of the 
earlier period recording endowments by princes and private individuals 
in favour of guilds for regular performance of acts of piety or charity.^® 
The above illustrates the Unction of the guilds in the capacity of bankers 
receiving private endowments for pious and charitable trusts. 


Record of the Buddhist Religion as Practised in India and the Malay ArchipeUtgo 
by 1-Tsing, by J. A. Takskusu, p. 61. 

1* Fleet, pp. 70flf. 

1® E.I., XXI, pp. 60ff. Liiders’ List of Northern Inscriptions, Nob. 133, 1162, 
1165. 
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THE STONE INSCRIPTION OF KING SANJAYA (CANGGAL 

INSCRIPTION), 664 6AKA 

By HlMANStr Bhusak Sabeab 

The Canggal insoription was edited by Prof. Kem as early as 1886, but 
due to various reasons it has been found necessary to re-edit the inscrrotion 
once again. Apart from the improved reading of certain verses oi this 
inscription by Dr. B. C. Chhabra in an earlier issue of this Journal {JASBL, 
T, 1936), it has appeared to me, while preiwiring a work on the Sa^krit and 
old Javanese inscriptions of Java, that certain of this inscription 

have not been properly understood. The kunjarakunjadeia of this inscrip¬ 
tion, for instance, has beguiled many Indian and European scholars 
for the last 76 years regarding its geography. Its location has been 
variously sought for in South India and more recently in Central Java. 
The romance of thi.s ku^jarakunja will, I hope, finally disappear a^r niy 
interpretation of the relevant Slokas. I also believe that the relationship 
between King Sailjaya and Sanna (or Sannaha), upon which so many 
theories were built up in the past, will now be put on firmer foundation 
after my new translation and interpretation of facts. Other points have 
been noted in proper places. Some particulars are now given below to 
servo as an introduction to the study of this important inscription. 

The Canggal inscription is the earliest datc^ record found in Java.^ 
It was discovered about 76 years back near the temple-ruins on the gunung 
Wukir, below the hamlet of Canggal, in deia Kadiluwih of the district of 
Salam, in the Magblang division of South Kfedu.* In 1879 it was deposited 
at the Batavia Museum where it has been numbered D.4. Five years later, 
on March 10, 1884, the news of its discovery was communicated to the Royal 
Academy of Amsterdam by Mr. Holle* and, the very next year. Prof. Kem* 
edited the inscription with elaborate notes, translation and an introduction. 
His article was accompanied by a heliotype of the record made a^r a 
paper-squeeze of the inscription. When his article was reproduced in the 
year 1917, Kem® gave a new facsimile of the inscription, which was based 
upon a photo of the Oudheid. Diensly taken in January, 1917. The latest 
facsimile has been published by Dr. Chhabra® who has also suggested some 
improvements upon the reading of Dr. Kem. 

The inscription is beautifully and legibly engraved on a stone measuring 
110 cm. in height and 78 cm. in breadth. The decorative style of writing 
which we notice in the Jambu inscription is missing in the record undm* 
review, but its elegance of carving certainly represents a more advanced 
stage of palaeography. As there is a gap of more than 260 years between 
these inscriptions certainty cannot be reached on the question of considering 
this script of Central Java to bo evolved from the West*Javanese script. 


* There is a ooppeiplate record in the Museum at Frankfurt relating to one 
MahAdewl. It has been said to date from 687 8aka> but it is not known for oertam if 
it is authantio and of Javanese origin. T^e provisional information of Bosoh regardu^ 
the inscription has been published in OF, 1929, p. 156. Bt» Krom: 

2nded.,p. I28f,n. 

* Vide JKopp. OttdA. XMtnst, 1914, p. 262, Ifo. 848. 

» Fsmi. MtdtdKon, AX. e. WU. Afd, Lim., 8: 1 (1884), pp. 264ff. _ 

*BJri,4j X(1885),pp. 126^28.^ « FO; VII.pp. IMff. 

* See JASBL, 1 (1984 PP- 84-87. 
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In this respect, the Ganggal inscription stands relatively closer to the Tuk 
Mas inscription and both of them agree in differing from the inscriptions of 
Puroavarman in respect of such letters as m, na, etc. We cannot, however, 
say at the present moment if these variations have to be attributed to the 
history of script-evolution in Java. The Canggal inscription, at any rate, 
has several points of difference from the West-Javanese script, while there 
are many points of agreement with what Bflhler calls the ‘ Mid^e Grantha ’ 
of Southern India. It is not unreasonable to presume with Mie data at 
our disposal that the script of Canggal may be independently derived from 
the Andhra-Kalinga region, introducing at the same time some local inno¬ 
vations into it. Prof. Kemi has noticed that the script of the Canggal 
inscription has also been used in the Hanh Khiei inscription of Cambodia 
and in the Uruvalli-copperplates of the Pallavas. 

The inscription was incised on the occasion of founding a oi\&-Unga in 
the Saka year 654. By referring the date of this inscription to the Christian 
era it has been found out that this red-letter day fell on the 6th of October, 
A.D. 732, at one o’clock in the afternoon.^ The record, after lavish praises 
of 6iva,‘ Brahma and Visnu, describes the great island of Java. We are 
told that this land was ruled over by Sanna (or SannS^ha) and that he was 
succeeded by Sahjaya, the reigning i^g. This Saftjaya was the founder of 
the Siva-ZiTifira which has been mentioned in the opening verse of the 
inscription.^ It has been supposed that the father of Sahjaya might have 
been a Javanized Hindu ^ because the name Sanna-Sannaha is more or less 
unsanskritic. 

The record is written in ornamental Sanskrit of not a very high order. 
It shows, however, that the poet was well versed in Sanskrit mythology. 
The following metres have been used: Vv. 1-2, 4-7, 12 in iardula-vikridita ; 
3, 8 and 11 in sragdhara \ 9 in vasantatilaka and 10 in pjihvi. 

Text 

1. dakendre tigate^ iSrutindriyarasairahgikrte^ vatsare 
varendau dhavala trayodaiitithau^ bhadrottare karttike 

2. lagne kumbhamaye sthirfihdavidite^ pratisthipatparwate 
lihgam laki^nalal^itannarapati^risahjayaddantaye || 1 

3. gahgottuhgatarahgarahjitajat&mauhnducudamapi- 
rbhasvatbhuti®vibhutidehavika3annagendrahS>rad3nitib^ 

4. drimatsvahjalikoSakomalakarairdevaistu ya stuyate 

sa 6reyo bhavatam bhavo bhavatamassuryyo dadatvadbhutam^o H 2 


* VO, VII, pp. 123ir. For linguistic peculiarities of this inscription see ibid,, 
pp. 126-27. 

* JASBL, I (1936), p. 36; Damais; BEPEO, 46 (1961), p. 60, and 46 (1962), p. 20, 
f.n. 2. 

3 Regarding the historical importance of the data, see Stutterheim in TSO, 79 
(1939), pp. 76fif., though all his views are not acceptable. 

* viffate would have given a better sense, but the reading seems to be impossilMC. 
Perhaps this is an error of the engraver. 

* Kem corrects as ainktkrte. 

* The correct form is but metre requires a short syllable. 

’ Kem read In the facsimile of Chhabra, we imdoubtedly read as above. 

Chhabra’s reading also tallies with ours. . , 

* This appears from Chhabra’s facsimile. In Kem’s facsimile we read pott a^ 

not pamti, such as Kern reads. Moreover, the word is poffikti and not ptapi*. Boa® 
the text as ^eod®. ■. 

* The last letter, i.e. the viaarga, is clear on the facsimile, but Kem placed it vitiuh 
brackets. 

10 The virSma has been denoted 1^ a semicircular stroke above the last’tetter. 
We miss this form in the Kalasan inscription. • ' f, 
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6. bhaktipri^vairmunlndrairabhiimtamae^rt svargganirw&oahato- 
rddevairlekharsabhSdyairavanatamakutaidciimvitaiii fa [6] tpadft- 

bhaib 

anguly&t&mrapatrain iiakhakiia];^i,lasatkraatarafljitS.ntain 
deyat tom todvatamyastnnayanacara [7] ];;i9.iuiidit&mbhoiayug> 

mam )| 3 

aiiSTaryyS>titoyodbhav&t8umahatamapyadbbuta(]i&m n)idhi- 
styigaik&ntaratastanoti [8] satatam yo vismayatp yogin&m 
yo stUbhiBtanubhirjagatkaruoaya p\i§ofiti (na 8v&Ttha)to 
bhutedadtoSikhaodabhu[9]9itajatassa- tryamvakab pfitu yab || 4 
yibhraddliemayapussyadehiadahanajyS,]& iyodyajjatft 
yedastambhasuba [10] ddhalokasamayo dharmmarthakSmodbhayab 
deyairyyanditapadapankaja 3 rugo yogifiyaro yoginSm 
manyo loka [11] gunirddadatu bhavatam siddhim syayambhSryvi- 

bhub II 6 

nagendrotphaoaratnabhittipatit&m di^yatmayimbatoiyam 
sabhru [12] bhangakataki^yS, kupitaya n5na(m)* iriyfi. y!k§iitab 
yo yogaru];:ialocanotpaladala£detembutoyy&ta[13]le 
traoarthantTidatoi(s)8tutassa bhayatandeyat driyam Sripatib II 6 
asiddvipavaraip yavakhyamatula(ndh&nya) [14] divIjSdhikam 
sampannam kanakakaraistadamarai maTt^rddino^parjitam 
4nmatkufljarakunjadetonihi(tain ga) [15] ngSditirthAyrtam^ 
sthanandiyyatamam diyaya jagatatoambhostu yatradbhutam || 7 
tasmindvipe yayakhye purusa(pada) [16] mahalaksyabhiite^ 

pratoste 

rajogrodagrajanma prathitaprthuya^tosSmadanena samyak 
SSata sa(ryya pra)[17]jSna£Ljana^ iya ditorjanmato 
yatsalatyatsannakhyassannatarirmmanuriya siicimmpSti dhar* 

mmei?a p(r)thy!(m) || 8 

[18] eyangate samanuiStoati rajyalaksmim 

saimahyayenyayayidhau samatitakale 

syargge 8(ukham phala)ku(lo) [19] pacitamprayate 

bhindafLjagadbhramati tokayatodem&tham || 9 

j valaj j valanayidravatkanakagauravarpa (dyutib 

(br)7 [20] hadbhujanitamyatungatamamOrddhaSmgonnatab 

bhuyi^ 8thitakulficalalo3itidharocoap5docchrayab 

(prabhuta) (21) gupasampadodbhayati yastato merayat || 10 

lirimSnyo mfinaniyo yudbajananikaTaidto8trasuksixUtrtba(yedi) 

(tS.) [22] jS. touryyadigupyo raghuriya yijitanekas&(mantaca)kr^ 

raja tolsafijayakiiyo rayiriya ya(tosa di) [23] gvidikkhyata l a kgmi 

BsOnussannahanamnassyaaura (samagupaib nya)(*yatatoa8ti 

rajyam || 11 


^ Kem reads but ’‘deha** is clear. Chhabra’s reading tallies with ours. 

* Kem reads duram, but ntl»° is clear. See this word in the last line. Chhabra 
also reads nUn**. 


In Chhabra’s 


* Chhabra suggests: aavarggd”, but the writing of the word in I. Id is different, 
have doubtfully read this word as mantrS**. 

* Kem reads ’‘tUhiiavofptiSdiUvddhrtatn, but that violates the metre, 
facsimile, the second Jbu in the compound is not so clear. 

Chhabra reads this word as glvenabove. and this reading is now g^wtrally accepted, 
dtutterheim in TBO, 79 (1989), pp. 75£f., has tried to establish the fact that kuAjara- 
kuAja as well as of this msor^tion are to be located in Java. 

‘ Chhabra rei^: '‘Idkfma’*. .... 

* X, p. 36 , » XWd.. p. f a- 

t jSiid :w4y to 

^ TbB vem tiiay ateo b# in Ili tiijd following way: . e 
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yasiniiLchasa(ti sfiga) [24] rorminiraiSanam ^ailaBtanfminediiilin 
itote r&japathe (jano na) cakita^coraima canyaiibhayaib 
klrtty&(dhyairalaina}[26]rjjita4ca satatandharmmfirthakftmft 

naraik 

niinam roditi rodititi sa kalimnaayan§a^(i^e 90 yatak) II 12 


Translation 

1. When the year of the Saka king that is brought to numbers with 
four, five and six (664) was passed, on Monday, the thirteenth day of the 
bright half of the month which follows (the tOhi) Bhadra*, in (the month) 
of KS>rttika, while the hjgna stood under Kumbha in the part® called ‘fixed’, 
the king (who is) the illustrious Saftjaya*, established on the hill a linga^ 
with (all) auspicious marks. 

2. He who is a Sun in the darkness of the world; who has for his 
crest-jewel the Moon on his matted locks which are beautified by the surging 
waves of the Ganges; on whose body dazzling with the brilliance of ashes, 
scatters its brilliance the necklace of snakes; who is praised by the gods 
with graceful and soft palms (of their hands) folded in the form of a vessel; 
he, Siva, may bestow on you the most perfect bHss! 

3. May that irreproachably beautiful pair of feet-lotuses of the three- 
eyed one (6iva) which are constantly praised by the greatest of sages by 
bending low in homage for their salvation in heaven; which are kissed 
by the greatest of gods and demons and others with their bent crowns which 
are (comparable to) the bees (that kiss the lotus); whereof the slightly 
copper-coloured petals are the toes and whereof the end is decorated by 
bright filaments of rays (issuing) from the nails; may (that pair of feet) 
grant you perpetual bliss! 

4. May the three-eyed one (Siva) whose matted locks are adorned 
with the crescent moon; who by reason of excess of his divine attributes 
is a receptacle of great and, even, wonderful things; who, given to solitude, 
by his renunciation (of all things), always creates the wonder of yoginsi 
who, by his eight-fold bodies® and through compassion but not selfishness, 
sustains the universe; may he, the lord of (all) beings, protect you! 

6. May the self-created Lord (Brahma), the object of worship of the 
world, whose pair of feet-lotuses are revered by the gods; who bias fixed 
the regulations of the world to the post of the Vedas ; who is the source of 
religion, worldly prosperity and desire; whose body dazzles like gold and 


^ Kern’s reading of °stya° is very doubtful. 

® That is dvSdatl. BhadrA is a group of the following Hthis, viz. dvittyS,' saptami 
and dmddaH^ 

* By’part’, one-ninth of an astrological house is meant. Sts Kem: VQ^ VH, 
p. 121, f.n. 1. 

* In an inscription of KAdu, a king Safljaya heads the list of MatarBm kings. He 
is identical with king Saftjaya of our inscription. See TBO, 67 (1927), i)p. 172-21S. 

® Br. Bosch has developed a theory wldch seeks to establish a relation betwe^ 
Siva-Ieiga, the reigning dynasty and the foremost Brfihmana. Accordt^ to thu 
theory, the king araears on earth in the place of diva and his royal prowess is par^i’ 
fled in ttie UAga. The BrAhmapa, who is the mediator, receives this ots~liAga of Siva 
and presents it as a palladium to the founder of dynasty. Ih. Bosch has also tried to 
show that this tradition was current not only in Java, but also in OampAand Osmbodgs* 
For full particulars see TBO, 64 (1924), p. 230ff. , 

® Siva’s eight-fold bodied consist of the five «|letn^its and tniod^ 
matter. In place of the last three we have also the Sun, the Hoon and the sancpowg 
host (YajamAna). Cf. the prelude to KAlidftsa's Abhi^Mna-ShkiiMatOm, •. . 
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whose matted-locks are comparable to tbe flames of the fire of his own body; 
may he the lord of yogina^ the venerable one,^ reward you vith success I 

6. May he, who lies on the surface of the watery bed, the petals of 
whose eye-lotuses are red through meditation: who is behynmed by the 
gods for protection; who is always frowningly viewed by the goddess 6ri* 
on seeing^the beauty of her own image reflected on the side-levels of the 
jewels on the up-tumed crown of the king of serpents; may he, the lord of 

§ri, grant you prosperity! 

7. There is^ a great island called Yava, abundantly supplied with 
rice-grains and other seeds and rich in gold-mines> That (island) is acquired 
by the immortals (by marUraa) and other means; where there is a wonderful 
place dedicated to iSambhu, a heaven of heavens, surrounded by the Ganges 
and other holy resorts and laid in a beautiful woodland habitated by ele¬ 
phants,® existing for the good of the world. 

8. In that excellent island called Java which is the great mark of 
footprints of Purusa,® there was a king of very noble lineage of the name of 
Sanna who was of established reputation and who, by means of conciliation 
and gift, ruled the subjects in a proper way, out of attachment, just like 
a father (taking care of) the child from his very birth and who with his 
enemies subdued, protected the world for a long time with justice like Manu. 

9. He (the king) named Sanna, the (very) Moon of the family, while 
thus ruling over the goddess of royalty, having, in the fullness of time, gone 
to enjoy happiness in the heaven which is the accumulated results (of his 
meritorious deeds). (Then) the earth, separated (from him) roamed in 
grief for being bereft of her lord. 

10. The one who sprang from him^ was like the (Mount) Mem and 
possessed a wealth of manifold qualities: he has the splendour of the bright 


1 In the use of the word vn&rvyo. Dr. Poerbatjaraka {AgoMya^ pp. 2, 44fif.) sees an 
allusion to Agastya. That is extremely improbable here, because Agastya is never 
associated with jSrahma and, moreover, he is not SvayambhH but KimMuiyoni. I 
think that these verses are devoted to the praise of the Trinity. 

^ The goddess of wealth. ® Lit. there was. 

* On the problems of gold-mines in Java, see Krom: Qes^iedenia, p. 68, and the 
literature cited thereon. 

^ A kuiljarahuAjadeda is otherwise unknown in Java. Indeed, it seems to be no 
geographical name at all. The romance of kuiljarakufija thxis disappears, leavii^ 
m its place a beautiful woodland inhabited by elephants. The hilly terrain of Gunung 
Wukir with its forest region or some parts of the K6du-plains near the foot of the 
hill may be the beautiful woodland inhabited by elephants. The abode of God Sambhu 
was thus laid deep inside that forest area. The significance of the word nihitam is 
properly revealed by this interpretation. It is not unlikely, though not certain, that 
the established by Safljaya *on the hill*, as stated in iloka 1, was installed in the 
‘wonderful place dedicated to iSambhu* is the ‘beautiful woodland inhabited by ele¬ 
phants*, as described in iloka 7. So it is not really necessary to search for kuAJara- 
kuilja in Java or Southern India. 

Stutterheim in TBQ, 79 (1939), p. 78, suggests that KrthSvrtam can pertain either to 
dvlpavarcm or ethdtuim. This is not probably correct. The first rib of the verse ends 
with kanakSkarai^, because the very next one begins with tad ( s that island) and 
ends with ^e third one runs firom . adbhuiam*. My transla¬ 

tion given above follows this context and structure of the iloka. 

It is also not necessary to search for GafigA of this inscription in Java. Because, 
according to Smiskritic and Javanese rittials, .GfH(igAi!ould be invoked anywhere and 

stream, however insignificant, ootild have then attained the sanctity of the Ganges. 
The cose of Tuk Mas may be recalled in this odnnexicm. 

Previous views regaraing kuAjaraJmAja may be studied in 'Krom: op. dt., p, 123; 
Kem: op. eit., p. 122; JOIS, III, pp. 170-77; Stutterheim : op. oft., p. 76flf. 

* Of. Chbabm t op. oft., p. 86. ' . 

^ Taidfi in the text can jMsb' mean: 'whb rc^thereupon*. Many instances can be 
c»ted from Samdtrit Htetatuia ht-favnux pf this hse of tate^. Besides, the clear state- 
ment in L 28 0wSrm$ the mndering given above. 
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colour of the gold that has been smolten in the flaming fire; he has great 
arms, big thighs and head upraised like the mountain-peaks, and has the 
shelter of his hi^-raised feet on the kings of stable d 3 aiastie 8 obtaining 
on the earth. 

11. The illustrious king called Safljaya, \dio is beautiful and respected 
by the assembly of the learned as an adept in the subtle meanings of Saetric 
lore; who, excelling in bravery and other virtues, has, like Baghm^ over¬ 
thrown many circles of feudal lords who is like the Sun in fame and whose 
splendour spreads in all regions; he, the son of SannS.ha,3 is (now; ruling 
the kingdom justly through his own (virtues comparable to those of the 
gods). 

1 The exploits of Raghu were popularized by Kalidasa. See Raghu-vamiam^ IV, 
26-88. 

^ On the circle of kings, «ee Kau^ilya’s Arthaidstra^ Bk. VII-VIII. 

^ If we read the text as: ^ume^^anndiftandmnaA^a^tira {mitaguxiaih nyd) yat- 
aiddati rdjyam, we ccui translate the verse in the light of Vogel’s ingenious suggestion 
as quoted by Chhabra in JASBL, I, p. 37, viz. *he, the son of the sister of the (person) 
named Sannaha, is (now) ruling the kingdom justly (with immeasurable virtues) ’. This 
interpretation is apparently corroborated by the fact that the list of Matard»m king?, 
as given in the K6du inscription (TBO, 67, pp. 172fP.), opens with Safijaya, andnot with 
Sannaha. If Safljaya had been Sannaha ’a son—and not the son of Sannaha *s sister— 
the list of Mataram kings should have opened with Sannaha. This argument is not, 
however, as formidable as it appears at first sight. As a matter of fact, this phenom- 
enon seems to lend corroboration to the theory of Dr. Bosch described earlier. It 
may be stated in that context that since Sanjaya installed the —Sannaha is 

not known to have installed any — and since this linga thereby became the protector of 
the dynasty, posterity looked upon this founder of diva-^in^a, viz. Safljaya, as the 
real founder of the dynasty. If this interpretation explains the omission of Sannaha 
from the K6du list, there remains no other independent testimony to justify the con¬ 
jectural interpretation of the verse by Hhe son of the sister of the person named S€m- 
n&ha...’ Besides, it may be pertinently asked: many Javanese inscriptions have 
referred to lesser princesses; why could not the poet, who devoted many verses to the 
eulogy of Sannaha and Safljaya, spare a single word either for the name or in praise 
of the so-called ^sister’ ? A * sister’ changing a dynastic line and happening to be the 
Queen-mother of Safljaya was not an ordinary person to be omitted by the court- 
poet. In addition to these circumstances, the following considerations urge the can¬ 
cellation of the interpretation of the verse by ‘sister* and acceptance of the translation 
given above. Firstly, the word yastato occurring in verse 10 can very well mean 
‘the one who sprang from him’, i.e. from Sannaha. Secondly, the 11th verse describes 
him as aunuh aanndimndmnahy i.e. the son of the person named Sannaha. Thirdly, 
tradition as embodied in the Carita Parahyangan {TBO, 69, pp. 403, 416fif.) describes 
Safljaya as the son of S6na (Sanna). 

Some scholars suggested previously that king Safijaya ruled with his sister; if so, 
the poet was bound to use the third case-ending for avaaf. The use of the sixth 
case-ending shows that the word is connected with aiinu. Secondly, the very next 
verse opens with y(xamifichdaa(ti). If Sanjaya ruled with his sister, this should have 
been couched in the dual number. The use of the singular number indicates that he 
ruled alone. 
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THE TECHNIQUE OF THE MANUFACTURE OF STONE 
® BEADS IN ANCIENT UJJAIN 


By, N. R. Bakebjbb 


The purpose of this article is to describe the technique of the manu¬ 
facture of stone beads as developed in ancient Ujjain round about drca 
200 B.C. The inference is deduced from scattered evidences obtained by 
the recent excavations at Ujjain conducted by the Union Department of 
Archaeology. Incidentally, endeavour would be made to show, by com¬ 
parison with the technique more anciently in vogue and adapted in modem 
times, the antiquity of the tradition. 

In the ‘Uttarmegha’ of Kalidasa’s MeghadiUam occurs the following 
Moka^ which purports to endow Ujjain of KSlidasa’s days® with immense 
riches; 


’’flr 


Shorn of its poetic exaggeration it simply means that Ujjain was rich 
with, among others, precious stones. The Periplus of the Er^hraean 8ea,^ 
the w'ork of an unknown author of the first century A.D., describes Ujjain 
as a source of precious stones, such as agate and camelian, which were 
exported to Barygaza and thence to the western world. By the first century 
AD. the quarries of Ujjain were well known enough to have merited the 
description given by the author of the Periplus. 

The Nasik inscription of YSSi^thiputra Puluma3ri4 and the Junagadh 
inscription^ of the l^aka ruler RudradAmem mention among the territories. 
within their domains the names among others of Akara and Avanti. While 
there is a general agreement about Avanti meaning the country around 
Ujjayini, there is a controversy over the interpretation of Akara. Dr. 
Bhandarkar® thought that there were two ‘ Avantis one in riie north with. 
Ujjayini as its capital and the other in the south with Mfihi^matl {Maheawar 
on the Narmada in district Nimar, Madhya Pradesh). Dr. Malahuiekhara,^ 
on the other hand, thinks that Ujja3rini rose into prominmce only after- 


^ MeghadHtatn, edited by S. K. Dey, Sahitya Akademy, New Delhi, 1957, p. 60,. 
Mallinatha includes this verse but regards it as interpolated. 

^ It is not intended to enter into the controversy among scholars raging over the 
age of K^id&sa, which according to different accounts ranges from the first century 
B.C. to the ^th century A.D. It would be wortii while, however, to mention that thO' 
earliest inscriptional reference to K&}id&m occurs in Pulakesi’s macription at Aihole,. 
dated to A.D. 634-36 (IntUan Antiguary, ''VJXl, pp. '239-40). 

^ The Periplua of the Brythraean Sea, tran^ted by W. H. Sohoff, 1912, seotionh. 
48 and 49, p. 42. , 

Sene^: Bpigraphia Jfndies, VIH, pp. 60ff. 

Kielbom; EpigroipMa Jftdiea, VXEI, pp. 42ff. 

* JR)! <1. ^umdarkat t Chrm^dtoel XrScStMee, 191^ p* 54, 

^ Mklalasekbtra: Bitstiono/ry of Pali Proper Nomee, I, p. 344. 

: ( 18 ® ) ' 
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the decline of MShi?matI. Putvapara-Akardvanit, occnriing in Budia- 
dfiman’s inscription, have also been identified as Eastern and Western 
Malwa^ respectively. 

Akara^ in Sanskrit means a mine or a rich source of anything and its 
meaning can be extended to mean quarries. This will cover the quarries 
from which agate, camelian, jasper, and onyx could be collected. Incident¬ 
ally, 40 miles to the north-east of Ujjain is a little township called ‘ Agar ’. 
The area around it bears indications of ancient habitations and is also 
known as a source of iron ore. Here, therefore, is a possible interpretation 
of the word Akara.^ Incidentally, ample evidence of the use and manu¬ 
facture of iron at Ujjain itself has been revealed by the recent excavations* 
at Ujjain by the Union Department of Archaeology between 1956 and 1958, 
during the period circa 500-200 B.C. In fact, the use of iron has been 
observed to have existed at Ujjain even prior to this date. 

At Ujjain itself lumps of chalcedony, agate, camelian, onyx, and iron 
ore in the form of limonite occur in the trap subsoil. In the absence of any 
definite evidence the word Akara has either to be taken as a noun naming 
either the region around Agar, or as an adjective characterizing the Avanti 
country, meaning Avanti aboimding in quarries (of minerals and rocks). 
The Periplus of the Erythraean Sea aW lends support to this inference. 

A recently published Bulletin of the Geological Survey of India^ dealing 
with the mineral resources of ‘Madhya Bharat’ (now incorporated in Madhya 
Pradesh) contains the following relevant description : 

‘ Al though varieties of agate and chalcedony are likely to be found at 
many places in the trap area, there is no local industry for cutting and 
polishing these stones. These minerals are known to occur at many places 
in the amygdaloidal basalts of the Shajapur, Ujjain, Bhilsa and Mandasor 
districts.’ 

The mineral resources of ‘Madhya Bharat’, which covers the area 
around Ujjain, lend support to the suggested interpretation of the term 

‘ Akara-avantl ’. 

The excavations at Ujjain have revealed that Ujjain was not merely 
rich in the semiprecious stones mentioned above, but that the materials 
were worked locally for the manufacture of stone ear-omaments and beads 
from very early times. The excavations have shown continuity of human 
habitation in the area from about 750 B.C. to about A.D. 1400, divided 
into four periods,® called respectively Period I {circa 750-500 B.C.); 
Period II (600-200 B.C.); Period III (200 B.C.-A.D. 1300); and Period 
IV (A.D. 1300-1400). Lfite the evidence on the manufacture of mirror-like 
polished ear-omaments (PI. I), the much larger evidence on the manu¬ 
facture of beads is available both in Periods II and III, though it is mostly 
confined to the lower levels of Period III, not very far removed, therefore, 


^ H. C. Raysohaudhuri: Political History of Ancient India, pp. 491, 606. 

s Monier WilliamB: A Sanakfit-English Dictionciry. 

3 Bayaohaudhuri: op. cit,, p. 491, note No. 6; Bombay Gazetteer, Gujarat, 640; 
Epigraphia Indica, XXIII, p. 102. 

* Indian Archaeology—A Beoiew, 1956-66, p. 19; 1966-67, pp. 20-27; 1957-68, 

pp. 32-36. N. B. Banerjee: ‘ The Bzoavations at Ujjain *, Jndalogen Tagung, Essen 
(West Germany), 1969. , 

* M. K. Boyohowdhury: Bulletin of Hie Geological Survey of India, No. 10, p, 33. 

* These Period divisions are tentative and without, at the any con¬ 

sideration of sub-periods. The finalization of the sub-Periods must await the study of 
the coins fuid other cultural nMtanale, recovered from the excavations, which is, 
however, in hand. 
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from circa 200 B.G. Nevertheless finished beads of stone as well as terra¬ 
cotta occur at Ujjain in considerable numbers, owing their occurrence eitiier 
to import or local manufacture, even in Period I. 

The evidence consists, largely, of (a) lumps of raw material (PI. II), 
mainly agate, and also camelian, (6) heaps of unfinished beads^ (Pis. II and 
III) in the’form of rough-outs, (c) sandstone-grinding slabs (PI. II) marked, 
as a result of grinding, with multiple deep and long grooves, (d) channel or 
longitudinal trench or channel ovens^ (PI. IV), containii^ a rather meagre 
scatter of ash and charcoal, and (e) earthen vessels^ (PI. II) containing the 
unfinished beads, in one case provided with a neatly-made chalcedony 
stopper (PI. III). These occur on the mud floors of the mud houses 
of the period, located over the inner slopes of the eastern wall of the mud 
fortification and also in the southern part of the fortified area.^ The floors 
are covered, as the excavations revealed, with the debris of fallen roofs 
made of burnt tiles. Like the finished beads obtained in the excavations 
the unfinished ones too display a wide variety of shapes, though the latter 
do not more than generally in^cate the desired shape in outline. 

Ujjain has indeed yielded a wide variety of beads in divergent 
shapes (PI. V) and in diverse materials. The variety of shapes as well as of 
materials must be in accordance with the prevailing taste or fashion and, 
inescapably, the length of the contemporary purse. Nevertheless, the 
shapes in one material always influence shapes in other materials, following 
the vicissitudes of changing fashions. As the scope of this article is confined 
to stone beads, on the ground of the identity of the technique involved in 
producing them, the shapes of unfinished beads (Fig. 1) in stone alone are 
considered here. 

In all a little over five thousand stone beads were found in the recent 
excavations. Of these only 3 belong, significantly enough, to Period I, 
16 to Period II, 6,011, including two separate hoards of 3,646 (Ujn.-12) and 
1,296 (Ujn.—4) respectively, to Period III and only 34 to Period IV. The 
materials used comprised agate, camelian, soapstone, garnet, jasper, quartz, 
crystal, steatite, aquamarine, jade, chalcedony and onyx. The shapes (Pis. 
VI and VII), in spite of the crude forms, comprise square, rectangular, 
cylindrical, globular, truncated biconal with square facets, biconal-truncated, 
barrel-shaped, truncated-biconal-hexagonal, tubular, ovoid, pyramidal, 
spherical, plano-convex and discoid, besides diamond-shaped. 

The grinding slabs are almost tell-tale in shape and function. Some 
finished and semi-finished specimens easily fit into the grooves. The lei^h 
of the grooves seem to suggest that grinding was done by long strokes. Ime 
beads were held in some kind of holder for grinding. Grinding served 
to remove the external angularities and smoothen the uneven surfaces, 
and was only the prelude to the final finishing or polishing with some 
abrasive material. 

The channel ovens are apparently channel-like depressions, lined with 
clay, and contain ash and charcoal. The clay-lining is usually hardened by 
the contact with fire. That these were meant to bear such fuel, possibly 
animal dung and some wood, as produced only a gentle heat is indioatea 


’^Indian Arehoieology—A Reoievo, l966<-57, p. 27; PI. XXXIltB. 

^Indian Archaeology—A Review, 19S6-57, p. 27; 1967-58, p. 34; PI. XXJIA. 
^Indian Archaeology—A Review, 1967-68, p. 34. 

Aiihadihhra,^ tnuuslated by B. Shamasaetry, 4th editioB, 1961, 

g . 3. To quote,' The treanuiy, the aoooantant*« ofi|oe, eM varioue manufaetories shall 
e situated m sites soufA fig ecNrt.* BusidentaUy, the evidenoe for the luanmaotiire ^ 
irqa ohjeots, beads, boaeartewheadi, are either ia the east or south-east of the forti* 
fled area at ujjain.,' 
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not merely by tiie small quantities of charcoal and ash that they contain, 
but also by the fact that ^e sides lined with clay are not biunt hard. 

From these bits of evidence it is easy to work out the complete process 
of the manufacture of beads obtaining in anci^t times. The lumps of 
agate or such other materials, as were used, were first chipped to 
pieces or lumps, and from these chips or fiakes were removed in the same 
manner in which flakes are struck off lumps or nodules of stone for the 
preparation of microliths. The examination of a large number of flakes 
thus removed showed only a pronounced bulb of percussion, but no aigna of 
retouching. The flakes, too, because of the irregularity of shapes and 
thinness, were obviously only waste flakes. The flakes were detached 
skilfully enough to produce the desired shapes of beads in rough outlines. 
These were then placed in pots, the mouths of which were tightly closed 
by well-fitting stoppers of the same stone, and the pots were pUced on the 
channel ovens,^ possibly several in a line, to subject the roughly-made 
beads to a slow heat. Occasionally a few ground, but otherwise unfinished, 
beads were also thrown in, for the tinting treatment. It is well known 
that the stones used in the manufacture of beads respond to applications 
of heat, lighter shades changing into deeper ones. The practice of obtaining 
desired tints for the finished products was thus known to the ancient bead 
manufacturers of Ujjain. The use of the tight-fitting stopper of stone, 
namely chalcedony, was apparently to prevent the applied heat from 
escaping too quickly through gaps in the mouth and thus ensure uni¬ 
form heat inside resulting in uniform tinting of the beads. In this context 
the method adopted by the bead makers of Cambay even today deserves 
consideration. Even the mere exposure to the heat of the sun would give 
results, but would take more time; hence presumably the practice of heating 
was adopted. 

Possibly at some intermediate stage between grinding and poUshing 
the beads were perforated. The perforation was attempted from both 
ends, as the perforation was not in a straight line but formed a very 
obtuse angle (PI. VIII) midway through the axis. This is deduced from some 
finished as well as unfinished beads having the perforation. The grinding was 
done with the help of some abrasive material, as the mere act of 
rubbing on the stone surface, without the abrasive intermediary, as experi¬ 
mentally observed, does not yield the desired results. This material may 
have been powdered quartz, which is available locally. Corundum, which 
serves as a good abrasive, is, however, available largely in the Morena district, 
but there is no evidence to show that this was used anciently at Ujjain, 
and, as observed by the geologist (p. 190 ante), there is no living industry 
involving the cutting and polishing of stones in the region. 

Cambay, in the estuary of the Narmadft, in district Cambay, Gujarat 
State, is known from very early times for its bead industry, which enjoyed 
until recently considerable patronage from Africa. The i^ux of artificial 
material, particularly of glass, which caters to a variety of tastes for colour 
and design and shape has recently endeavoured to push the trade out of 
existence. However, the earliest reference to the export of raw materials 
from the port of Barygaza is provided by the evidence of the Peri^tu.^ 
In the medieval times reference to ^e industry of Cambay and to ihe export 
of beads by Mohammedan traders to Bed Sea and east-west of Africa was 


. iQf. W, H. Sohoffi TM ihe JSri/thraean Saa (tmoslation), XB12; note 

under SeoMoo 40, pp. 199-04; G. Watt: TH* Oemmefoial Prod/wot cf India, 1908, 

pp. 661-62. 

* TAe Perdue liettfs ample references to the port of Barygaza. 
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made in the writings of Duarte Berbosa.^ Even today many a household 
at Cambay is humming with the manufacture of beads, particularly of 
agate and camelian. ^e process of manufacture follow^ at Cambay 
today is home out by the archaeological evidence at Ujjain to be a conti> 
nuity, barring improvements which passage of time and attendant advance 
in technology have contributed, of the early industry.® 

The process of manufacture adopted at Cambay is briefly described 
below. • 

The material was selected by the bead makers with an eye on its^inting 
potentiality and was collected from different parts of India. The stones 
were allowed to be heated by the sun for a fairly long time. They were 
subsequently put in a shallow pot and heated gently with goat* and cow- 
dung for a day or two. An alternative modem method is to lay the selected 
stones on the plain ground in a rectangular area, sprinkle the stones with 
ash to prevent contact with saw-dust, and cover the stones thus prepared 
with burning embers of charcoal making the saw-dust to bum and heat the 
stones for a period of 24 hours. After the heating or baking, the stones are 
cooled and washed clean. Stones are then sawn suitably with a toothless 
saw. Smaller pieces are then held against the tip of an iron pike (PI. IX) 
driven almost fully into the ground with only the point exposed, and struck 
in the desired manner with a hom-headed wooden mallet (PI. IX), and 
flakes removed till the desired shape is obtained (PI. X).® 

The rough-outs, obtained in the manner described above, are then 
smoothened by rubbing first against a hard and coarse slab of stone and 
then against a grooved wooden board covered with seed lac and emery 
powder. Next, the polishing is done by holding the beads against a 
suitably-made lathe disc, made either of wood or copper according to the 
hardness of the stone, covered with seed lac and emery powder. The 
beads are then placed in a leather bag containing emery powder, and it is 
moved back and forth by means of a leather thong for nearly two weeks. 
In modem times this method has been further modified. The unfinished 
beads are placed in a wooden drum together with an abrasive powder, and 
the drums are made to rotate mechanically, resulting in smoothening of 


1 TM Book of Dttarte Berbosa, translated and edited by M. L. Dame (Hakluyt 
Society, 1918). 

^The bead industry at Cambay is described at some length in an article 
on ‘Cambay and the Bead Trade’ by A. J. Arkell in Antiquity, Vol. X, No. 39, 
September, 1936, p. 292ff. 

81 am indebted to Dr. M. G. Dikshit of the Nagpur University for the following 
information: 

The 43rd adhyaya (chapter), called Duahfafhga-Bh^Lanai, dealing with the chiselling 
of defective portions of a diamond or jewel, of a manuscript entitled Ratna-SSatra 
Samhita, attributed to Agetstya, throws an interesting light on the manufacture of beads 
in medieval times. This work is considered by Dr. Dikshit to be of the tenth century 
A.D. or even of an earlier date. It is now lodged in a private collection at Calcutta. 
Verse No. 6 of the 43rd adhyaya of the above-mentioned manuscript reads as follows; 

The same is translated thus: 

‘ The layers in the gem should be removed in the same manner as in the pearl, but 
it should first be well processed in kahardnUalavaifa (an acid preparation which is 
earlier described in this work) without which the hewing by a (hammer made of) ram’s 
horn would not remove the pufa (layers or flakes).* 

This is the earliest literary evidence of the use of the hom-headed wooden mallet 
for detaching flakes, and may be based upon tradition dating from a still earliw date. 




1959] sfANUFAonmii of stoxtb beads in anoibbt otjain 196 

the rough-outs. Finally, the finished beads are bored with a dianuntd- 
tipped steel drill. The method thus in vogue today compares very &v<yar- 
ably with the methods adopted by the ancient bead makers of Ujjain. 
Here and there some evidence may be lacking, in respect of the polishing or 
boring apparatuses. Even so it may be deduced that the ancients possibly 
knew th% use of some kind of a lathe, as some of the ear-omaments, com¬ 
pletely circular in shape, would suggest. Some of the beads are absolutely 
of uniformly circular cross-section. The tool used for perforating is indeed 
a matter of guess. 

The human desire for decoration or ornaments being as old as man 
himself, it is not to be wondered at that the earliest civilization known in 
India, namely the Harappan, has yielded large numbers of beads, the sim¬ 
plest of decorative equipments, in a wide variety of forms and materials. 
That not all the beads that the Harappans used were im}>orted from outside 
is clearly proved by many unfinished specimens suggesting local manu¬ 
facture.^ The unfinished beads, most of which were of agate, were first 
flaked from lumps into the rough form of the desired shape. They were 
then rubbed against a stone for smoothening. At this stage, the i>erforation 
was undertaken from one end at a time. Often-times the twin perforations, 
that met midway, were not in a straight line. After the boring the beads 
were subjected to polishing again, with the help of an abrasive. 

The evidence of the processes of manufacture of beads in general at 
Chanhudaro^ marked a similarity of the method in Harappan as well as 
the entire Jhukar and Jhangar phases. The lumps were first removed from 
the nodule by sawing. The rough-outs were prepared in the same manner as 
the beads of Ujjain, namely by flaking (pp. 211, 214) from the lumps. They 
were then ground against a hone or a block of sandstone slab, some of which 
are marked by grooves, as a result of vigorous rubbing against it, possibly with 
the help of an abrasive and/or water. Next the holes were bored with stone 
drills,3 varying in length up to 2*43 inches and about 0*12 inch thick, and 
made usually of chert. The stone drills, intact as well as damaged, cure found 
in large numbers, and have a slight depression at the working end to contain 
a little abrasive and water to give it a firm grip on the rough-out. The 
perforations being the result of boring from oppiwite ends, they often meet 
at a ridge or angle causing the cord or string which was passed through to 
complete a nec^ce or such other ornament to snap or break in the course 
of use. The material had a large variety and included, apart from steatite, 
agate, camelian, onyx and other semiprecious stones. 

Thus the tradition of the art of bead making in ancient Ujjain can 
claim to have its be ginning s at the very dawn of civilization on Indian soU. 
Examples of the local manufacture of beads in ancient India in the form of 
unfinished specimens are far too multitudinous to need any specialized 
treatment. The Ujjain evidence on the whole is comprdiensive and lends 
itself more easily to interpretative effort in the light of the contemporary 
practice at Cambay. Thus the literary and archaeological evidences and 
existing practice are seen to complement one another and combine in 


^ E. J. H. Maokay t FwrUivr WxeavaHona at Mohen^odaro, pp. 502*3. 

*E. J. H. Maokay: ^Bead Making in Ancient Sind’, Journal, Amor. Oriental 
Society, Vol. 67, pp. 1-10; Chanhwtato Exwmtione{11lZS~Z6), Amerioan Oriental Seriee, 
Vol. 20, 1943, p. 324. 

* The plethora of stone drills, both damaged and intact, at Chanhudaro, and 
their comparative rarity in aimient Sumer in contrast, led Maokay to think that it was 
the Indian bead makers (see Maokay: Chanhudaro ExcavaUona, 1036-80, American 
Oriental Series, Vol. 20, p. 212) who anciently manufactured the beads of that land. 
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harmony to project the past into the present in an apparently continued 
tradition and recreate the details of one of the oldest industries in the 
country.^ 


^ I am grateful to Shri A. Ghosh, Director-General of Archaeology in India, 
for permitting me to publish this paper, and to my numerous colleagues in the 
Excavations Branch of the Union Dq)artmeut of Archaeology for pr^aring the 
drawings and photographs illustrating it. 
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Plate 1. 



Unlinisfunl (lisc-s}iapo<l oar-ornamonts from Ujjain. No. 1 from Period 
I IS tho nnigh outline of a dis<‘, after the flakes have boon romf>vod ; 
Nos. "1 and 3, from Period 111, are partially linislied. 







JAS, I, 1959. 


Plate ’r 



K(|iijpmeuts of the iimiiufacture of beads consisting of (n) raw mate¬ 
rials, (6) earthen jar for heating the stones, (r) stone lul to cover tin* 
jar (luring heating, and ((/) sandstone grinding slab for grinding and 
pobsliing. The grooves on the slab are the result of frietion. All 
thcs(’) materials an* from Ujja.in, Period HI. Seale of inches and 
(‘entirnet res. 
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1*LATE nil 



Channel ovens for tinting beads from Ujjain, Period III. Scale of feet. 
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Plate V. 



Beads from Ujjain: 

No. 34 from Period f. 

Nos. 2, 3, 7, 10, 14, M, 17, 22, 20, 30, 33, 35, 40, 41, 43, 44, and 47 
from Period II. 

Nos. 4, 5, f), 8, n, 12, 13, 16, 18, 19, 20, 21, 23, 24, 27, 28, 31, 32, 
38, 39, 42, 45, 48, and 49 from Period III. 

No. 37 from Period 
No. 25, unstratified. 

Nos. 1, 9, 26 and 46, surface finds. 
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Plate Vf 



Unfinished beads from Ujjain, Period III, sliowing different shapes. 
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/'late V^JI, 



Semi-finished stone beads from Ujjain, Period IIT, 
showing different shaiies. 
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-Plate VIII. 



Fitiislif'd beads of crystal from Ujjain, Period Til, shcnviiig that the 
perforation was made from tw'o ends, and tlnit they often met at 
an obtuse an^le. 


IAS, I, 1959. J^LATE TX. 



Photograph showing the process of detaching flakes from a lump of stone 
as adopted by the present-day bead makers of Cambay. The iron pike 
held by the left hand is actually fixed into the earth, and the lump is held 
against it. Tlie flakes are removed by a horned mallet held in the right 
hand. 
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J’l.ATE X. 



Photognipli sliowiii^ diTferont sta^os in slui])in^ tho rough outhne^s of 
brad as ])(n’ jiraclioo ofitauiing in ('arnbay toilay. 
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REVIEW OF BOOK 

Traditional India: Structubb and Chanob. Edited by Milton Singer. 

Bibliographical and Special Series. Volume X. American Folklore 

Society, Philadelphia, 1959. xxiii+332. 

The book forms an admirable introduction to the traditional culture of 
India and also to the processes of change to which that culture has been 
subjected in modem times. 

There are altogether nineteen articles with a preface by the Editor. 
These are arranged in three sections, namely the Social Organization of 
Tradition, Cultural Performances and Cultural Media and Some Problems 
and Processes of Culture Change. In the first section, the traditions of the 
Brahmin, Kshatriya, Vaishya and of a caste of genealogists have been 
presented by various authors from different parts of India. In the second, 
several contributors have presented some of the mechanisms by means of 
which traditions are transmitted either in rural or in urban India. In the 
third section, we are told how the traditional culture or cultures of India 
are being subjected to modification under the stress of contemporary life. 

All the articles are based on personal observation or experience. And 
the Editor deserves congratulation on the success with which he has 
succeeded in combining them into something which has the consistency of 
good architecture. Naturally, the picture which has thus emerged does not 
represent all that is happening in traditional Indian culture today, nor does 
the book claim to do so. But certainly the picture presented is a correct 
one. Moreover, one feels stimulated; and this is perhaps a conspicuous 
mark of its success. 
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ARMENIAN HERO-LEGENDS, AND THE EPIC OP DAVID OP 

SASUNi 

By SfJNiTi Kumab Chattbbji 
(Paper received on 11th November^ 1960) 

A. Thb Armenian People—Their Language and Old Litebaxurs, 

AND Their Old Religion 

The Armenians are one of the most remarkable peoples of the world. 
They are now concentrated in the Soviet Republic of Armenia to the south 
of the Caucasus Mountains, where they number near about 2 millions. 
But the Armenian people, who originally had their home in prssent-day 
Armenia as well as in considerable parts of Eastern Asia Minor and North- 
Western Iran, are now largely a scattered people, large numbers of Arme¬ 
nians being found in Turkey, Syria and Lebanon and in Iran, and groups of 
them are found also in other States of the Soviet Union, as well as in the 
United States. There are settled Armenian communities in other countries 
of the Near East and the Far East, and even in Indonesia and Australia. 
In India we have a settled population of Armenians who number between a 
thousand and fifteen hundred, and they are mostly Indian citizens. Arme¬ 
nian merchants began to come and settle in India from the sixteenth century, 
and as an intelligent and culturally advanced people they have always 
participated in the affairs of the country of their adoption. They took to 
English education and joined Indian Universities, and the University of 
Calcutta has given a place in its curriculum to both Classical Armenian as a 
language equivalent to Sanskrit, Latin, Greek and Arabic, and to Modem 
Armenian as the mother tongue of an influential Indian minority com* , 
munity. The total number of Armenians all over the world, however, 
would not exceed 4 millions now. 

But at one time, in the early centuries of the Christian era, and even 
before that, the Armenians were quite a powerful people in the Near East. 
There are two important points oi contact between the Armenians and the 
people of India'. In the first instance, there is an Armenian section or group 
in the population of India. Secondly, the Armenians speak a language, 
which being a speech of the Indo-European family, is related to Simskrit 
(and to Modem Indian Sanskritic languages lilm Hindustani, Bengali, 
Marathi, Panjabi, etc.) as well as to Old Danian (with Persian, etc.) oniIie 
one hand, and to Greek and Latin as weU as to Germanic, Celtic and Slav 
languages on the other. 

The Armenians are a very much mixed people, Uke many oth^ 
nations, and they consist of certain basic peoples vrho lived in and around 
presmt-day Armenia from the end of the second millennium B.C., like the 
Urartu people and other allied nations of antiquity, of whose culture there are 
plentifal survivals in the life and culture of the Armenians. It would appear 
that, bmnohes of the same ancient race, to whopi the * Caucasian* peopJes 
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like the Georgians and others belong, namely, tribes like the Hayasa and 
Armens, gave the bases for the formation of the present>day Armenian 
people, like the Dravidians and Austrics in India, ^ey were overlaid by 
other races from Asia Minor (the so-called Asianic peoples), from Syria and 
Assyria (pure or mixed Semites) and from Iran (pre-Aryan peoples of Iran, 
to start with, and then the Aryans). Then, from about 3,000 years 
from now, Indo-European speaking peoples, kinsmen of the Aryans of 
Iran and India, came and settled in Armenia, and furnished large and 
culturally very important elements to form the present-day .^menian 
nation. * 

The original culture of the Armenians was from the very beginnii^ a 
very mixed one, as the people were largely the result of miscegenation. But 
finally it was the language, of the Aryans which prevailed, and this became 
later on, some time probably by the middle of the first millennium B.C., 
what may be called the Proto-Armenian speech. Specimens of this speech 
have not been preserved, except, perhaps, in some personal and topogra¬ 
phical names which have been found in ancient documents in other 
languages.. This Proto-Armenian speech was profoundly modified in its 
formative period by the earlier languages of the area, including of course 
the basic language which was allied to Georgian. 

It was during the fifth century A.D. that we have the begiimings 
of Armenian literature. This literature was started under Christian inspira¬ 
tion after the Armenians as a people became Christians. The Bible was 
translated into Armenian (during the first half of the fifth century, jointly by 
Saint Sahak Parthev or Isaac the Parthian, who died in A.D. 439, and Mesrob 
Mashtots, and their followers). Armenian scholars then began to write about 
their own history and traditions, under Biblical and Greek inspiration. 
Besides, they began also to translate books from the Greek. In this way, 
Christian Armenian literat\ire started. But there were current among the 
Armenians a considerable mass of oral literature relating to their Gods and 
their heroes and also their kings and wise men, in addition to a popular 
literature of songs relating to love and life such as is found all over the world. 
A good deal of it must be very ancient, although the oldest written Armenian 
literature goes back to the fifth century A.D. In addition to Christian litera¬ 
ture, some meagre fragments of pre-Christian poems and songs and epic 
stories have been preserved, and these form very precious specimens of the 
pre-Christian literature of the Armenian people prior to the fifth century 
A.D. 

Armenian received its own alphabet early in the fifth century, when 
Mesrob Mashtots, a monk, evolved a script for his mother tongue following 
the principle of the Greek alphabet, and he invented letters for all the 
sounds of Armenian as they were current in his day. This shows a fine 
scientific analysis of the phonetics of Old Armenian. Mesrob would appear 
to have perfected or completed the Armenian alphabet, and the beginnings 
of it can very well go back to the fourth century A.D., or evra earlier. 

The Old Armenian speech of the fifth century, or Classical Armenian 
as it is called in English, continued down to about the eleventh century A.D. 
Classical Armenian or Old Armenian is known to the Armenians as Qrahax 
(i.e. * Book Ijanguage from Armenian £f»r * book * and ahor, tm adverbial 
ending). From the eleventh century, as a natural transformation of OM 
Armenian, what may be called Middle Armenian began to come Into use 
slowly; and excepting in some religious writings, the old Grabar or dassical 
Ian|^age was not much used by the masses, and following the masses by 
ordinaty writers too. Later forms of this Middle Armsnian develop^ into 
the various spoken dialects of Armenian which are currwt at the piestt^ 
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day. In modem times, these dialects ranged round two ty|>es of literary 
speech, one based on the Ararat or Eastern dialects, and the other on the 
Constantinople or Western dialects. In the nineteenth century, these 
two forms of Modem Armenian became established, and both are known 
as Ashkharhabar or * the People’s Speech The Eastern is the more conser¬ 
vative form of Armenian, and it preserves more or less intact the sound- 
system of Grabar or Classical Armenian. But in the Western foma, what 
was originally g, d and b became unvoiced to k, t and p, and original k, 
p have become voiced g, d, 6, respectively, and there were other phonetic 
changes also. 

Everywhere the Indo-European peoples have built up great sagas or 
epic and romantic story-cycles. The greatest story-cycles in the world are 
the creation of the Indo-E\iropean peoples. We have of course to mention 
certain non-Indo-European sagas or stories, such as, for example, those 
which developed among the Mesopotamian peoples (the saga of Gilgamesh 
and the myths of Inanna or Ishtar and Dumuzi or Tammuz, and of 
Marduk), among the Jews (the stories about Abraham and his sons, about 
Moses, about David and Solomon, and about the later heroes like Judas 
Maccabaeus), among the Tibetans (the saga of King Gesar of Gling and 
his wife Hbrugmo and the King of Hor), among the Finns and Esths (the 
Kalevala and the Kahvipoeg stories respectively), among the Turks and 
Mongols (the saga of Oghuz Qagan, and of Chingis ^gan or Jengiz Khan as 
well as of Jangar, respectively), and among Polynesians (the story of Maui, 
for instance). But the contribution of the Indo-European speaking peoples 
in this matter has been unique and immense, when we consider the vast 
mass of myths and legends and heroic as well as romantic tales of the 
peoples of India which expressed itself through Sanskrit primarily (as in the 
Mahdbkdraia and the Purdinaa as well as the Rdmaya^M, and later cycles of 
romantic stories), of Iran (as in the Persian Shah-ndmah and in fragmentary 
forms in the Aveskt), of ancient Greece (as in the Homeric Epics and Greek 
Myths of Gods and Heroes), of the Germanic world (the saga cycles of 
Sigurd and Brynhild and the Nibelungs and of Weland and Beowulf and 
Waldhere and other heroes), and the Celts (as in the Old Irish and Gaelic saga 
cyclos relating to Cuchullain and his group as well as to Finn and his band, 
besides the Old Welsh stories about King Arthur, which became such an 
important source of Western European myth and legend in mediaeval 
times), and also of Slav peoples (though to a much lesser extent). The 
ancient Armenians had also developed their cycles of myths and heroic 
legends, but, as said before, these have not been properly prese^ed. Never¬ 
theless, there are enough indications of a rich series of mythic and heroic 
stories having been current among this branch of Indo-European speaking 
people. These fragments have been culled from early Armenian literature, 
and in some cases these epic stories have been found to be preserved to 
our day in popular ballads relating to the natioiial heroes of the Armenian 
people. 

In ancient Armenian religion we find a conglomeration of different 
religions which came from Iran, from the l^mitic world, from the Hellenic 
world and also from the earlier Caucasian world itself. The Bido-European 
speaking people, who supplied the language to the Armenians as a Com¬ 
posite nation, had their own and original legends, whi<^ we find partial]^ 
preserved among the ancient Indian Aryans, the Iranians, the Greeks, ihe 
Slavs, tile Germans and the Celts. But precious littie of these has been 
preserved in the Armenian world. Armenia myths and le^ds as they 
have survived now are very kxgtiy of wi^ certain 

elements added from the worid of Assyrio^BahJ^bhians and of the Greeks, 
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Some ancient pre-Indo-European elements bIso appear to be there. After 
the adoption of Christianity, Jewish myth and legend as in the Old Testament 
came to be engrafted on this composite mythology and hero-tales of the 
Armenian people. It wo\ild be quite a task to unravel satisfactorily all 
the various strands which went to make up the very complex mythic and 
heroic world of Armenia of pre-Christian as well as Christian times. 

There have been occasional attempts to cut out a path through this 
tangle of myths and legends of diverse peoples which have commingled to 
form the myths and legends and hero-tales of the Armenians, btit there 
is as yet the lack of a satisfactory work in any language on thid« matter. 
Joseph Karst of the University of Strasbourg brought out (1948, Editions 
P. H. Heitz, Strasbourg and Zurich) his 400-page work in French {Mythc^-ogie 
Armeim-CauccLsienne €t Hitito-Aaianique: Repertoire des Antiques Rdi- 
gions de VAsie Antirieure Septerdriorude, comparle avec le Pantheon Chamito- 
Simitique, Pila8go-6gien et Hespero-AUantique)^ and although there are 
in it some important bits of information and suggestive observations, as 
the full title indicates, the work is far wide of the mark and goes off at a tan¬ 
gent; and jin spite of an attempt to classify the Armenian mythological 
and legendary elements into ‘Armenian’, ‘Alarodo-Urartian’ or ‘Chaldaic- 
Alarodian’ and ‘Georgian’, the resultant picture does not give a clear 
representation of the situation, whether historical or in actuality. 

Yet from the fragments that we can see, Armenia presents a rich store¬ 
house of ancient myth and hero-saga. It is a matter of great satisfaction 
that at the present day the Armenians, who are a very cultured people, 
are becoming once more aUve to this great national heritage of theirs, and 
the memory of these stories is being kept up, and is also being revived. 
Children at school are taught this national heritage, and Armenian scholars 
and literary men, as well as those who are engaged in research into the 
history of their past, are collecting and salvaging such relics of old 
Armenian myths and stories and traditions as well as of oral literature as 
are still surviving. 

One thing has to be si)ecially noted in connection with the develop¬ 
ment of Armenian history and the fortunes of the Armenian people. The 
geographical factor has a very great importance in the life and history of a 
people. Some peoples have been more or less cut oS from their neighbours 
and from the rest of the world, and they have grown in isolation, drawing 
out to the fullest the qualities of their mind and their social milieu; and 
when they could peacefully assimilate in their isolation things of high 
cultural value from more advanced peoples, their own cultural development 
has been distinctive and valuable. The Japanese are a conspicuous example 
of such a people. Originating in prehistoric times from a mixture of An 
East Siberian people (from whom come the Koreans, the Ainus of Japan, 
and the Kamchadal, the Yukhagir, the Gilyak and other peoples) and 
the Indonesian or Malay race, later influences from Korea and C^ina, and 
indirectly from India, moulded the mind and culture of Japan which could 
then present itself as a most beautiful culture-complex in the world, with 
the full individuality of the Yamato or Japanese ‘ race ’ as its basis. The 
Early Oelts, the Early Germans and the Early Slavs form other instances 
of peoples growing in isolation but influenced profoundly by foreign cultures, 
if not by large-scale mixture in blood with other races. Through racial 
miscegenation, with attendant cultural mixture, and under the domination 
of the Indo-European people in the linguistic and organizational side, .the 
Ancient Greeks and the .^cient Hindus of India came into being. i9^t 
there were some other peopleGf who, because of their geographioal situation, 
could not be 1^ to themselves for any length of time. Their oountrias 
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formed hi^ways, so to 8ay» of the migiiatmg and oonqueriiig peoples from 
all sides, and so they were never left in peace. Egypt is one su<di oonnl^y. 
Armenia is another. The country by virtue of its position had to become 
the cockpit for fighting nations. This constant contact with hostile peoples 
prevented a peaceful, continuous and balanced development of the racial 
and cultm^l beuses of Armenia. So there is no wonder tW in their language 
and their refigion, in their myths and legends as part of their culture, as 
much in their blood, the people of Armenia would present a most remarkable 
mixture. Their geographical situation has brought to the Armenian people, 
particularly during the last thousand or fifteen hundred years, untold 
sufierings at the hands of ruthless conquerors who would never let them be 
in x>eace. The dispersal of the Armenian people, and in recent years at¬ 
tempts at genocide to wipe out the Armenians in their homeland (or in 
lands where they became through forces of history a minority population), 
have been their evil fate, in a different way from that of the Jews. 

This has to be borne in mind when we study the Armenian people—^their 
culture, their religion and their myths and heroic epics. The resistance 
given by the Armenians as a people to all these foreign invaders, conquerors 
and oppressors forms one of the bases and backgrounds of some of their 
hero-sagas. For, all through the centuries, they had to wage desperate 
wars against invaders like the Assyrians, the Asianic peoples, the Syrians, 
the ancient Persians, the Parthians, the early Greeks, the Romans, the 
later Greeks of the Byzantine Empire, the Arabs, the Kurds, the Crusading 
Frenchmen and others, the Mongols, and finally the Turks; and in this 
struggle to hold their own, through all the period of their life as a nation, 
the Armenians were marked by a conspicuous patriotism and gallantry, 
sustained, in the latest phase of their history, by their Christian faith. 
The final shaping of what may be called the national epic of the Christian 
Armenian people, the epic of David of Sasun, which goes back in some of 
its episodes to the pre-Christian periods of Armenian history, has been in 
this Christian nationalistic atmosphere, which became for the Armenians a 
heritage too precious to lose. 

B. Eably Myths ahd Legends of Aichenia 

The original religion of one section of the Armenians, the pre-Indo- 
European peoples of the area, would appear to be closely connected with 
the religion of ancient Babylon. It centres round the worship of a great 
Mother-Goddess, who was a powerful Deity, and who, like Nature herself 
whom she typified, was beautiful and loving and at the same time cruel 
and heartless. Everything owed its origin to her, and nothing was more 
powerful in the universe than this Mother-Goddess. Of course, in the 
early Babylonian pantheon there were other great Gods, but the Mother- 
Goddess continued to have her special position of importance. She was 
known to the Sumerians, the pre-Semitic founders of the civilization of 
Mesopotamia, as Inanna, and her male oouuteipart was known as Dumuzi. 
The story of her relations with Dumuzi survives in the Greek legend 
of Aphro^te and Adonis. The great Mother-Goddess loved this young 
Dumuzi, but he would die every year at the beginning of winter, and the 
Mother-Goddess, and with her the whole world, would go into mourning over 
this tragedy. But Diimuzi was really the Sun-God; and the Sun would lose 
his strength and vigour—almost his very Hfb—during winter, and he would 
be once again ,res^^d to life in quing., This nature-myth was quite a 
persistent one, and in later Babykmiah reHg^n wh^ this on, we 

find that Tnantm. was sto]^y' ttauuffunned into the great Opdd^ Ishtw, 
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and Dumuzi became Tammuz. Tammuz was known by one of bis Semitic 
appellations as Adonai, which meant ^My Lord’, and this Semitic epithet is 
the source of the Greek name Adonis. The name Inanna survived also 
as Nan6. The Mother-Goddess was a personality with many characters 
and many names, and just as Artemis and Aphrodite in Greek religion were 
sometimes identified with each other, and somet^es were in sharp contrast 
with each other, so also the various emanations or forms of the great Mother- 
Goddess were conceived as separate deities, each with an individual per¬ 
sonality. ^ 

The Armenians, during the first millennium B.C., obtained many new 
religious ideas and numerous myths, largely from their Iranian as well as 
Semitic neighbours; and later on, after their close contact with the Greek 
and Roman worlds, their ideas were also modified by the Greeks and the 
Romans. 

In Iranian religion, the old Gods and Goddesses with their individual 
names and characters were universally worshipped, and this phase of Iranian 
religion is illustrated in the Yasht section of the Avesta, the sacred literature 
of the ancient Iranians. These Yashts in spirit correspond to the Vedic 
hymns, as in this Yasht section we get a portrayal of the various Iranian 
divinities who form members of a pol 5 d;heistic pantheon—divinities like 
Mithra, Tishtrya, Verethraghna, Sraosha, Hvare or Hvare-Khshaeta, as well 
as Goddesses like Ardvi Sura Anahita and Haurvatat and Ameretat. Zara- 
thushtra came before the sixth century B.C., and by his insistence upon the 
worship of the One True God, Ahura-Mazda, put all the lesser Iranian Gods 
and Goddesses in the shade. He preached his conception of Dualism, in 
which good and evil, typified by Ahura-Mazda and his heavenly hosts on 
the one hand, and by Angra-Main 3 m, the force of evil, and his demons on 
the other, were in an eternal conflict. Some abstractions conceived by 
Zarathushtra, to indicate some of the forces working on the side of Ahura- 
Mazda, took up the garb of living divinities (like Spenta Armaitis, Vohu- 
Mano, Asha-Vahishta or Arta-Vahishta). The Armenians took over the 
earlier Gods and Goddesses of Iran, including the great Mother-Goddess of 
the Mesopotamians, as well as some of the specific Zarathushtrian concep¬ 
tions, like Ahura-Mazda himself and some of his attendant forces, who were 
conceived as divinities. In this way we have before the Christian era 
the formation of a complex Armenian pantheon. 

This old Armenian pantheon may be derivative, but it was none the 
less powerful in the life of the people. The ancient Persians were averse to 
image worship. But the example of the Assyrio-Babylonians, and then 
of the Greeks and Romans, was too strong for the Armenians, and they also 
began to form images of these Iranian divinities, whom they adopted, 
although in a much modified form. The chief deities of the Armenians 
were the three: 

Aramazd—^Iranian Ahura-Mazda; 

Anahit—The Goddess Anahita of Iran, related to the Babylonian 
Inanna or Ishtar; and 

Vahagn—^Iranian Verethraghna (V9r90raYna, Indo-Aryan Vrfraffhna); 

and sometimes Mihr or Mithra took the pmce of Vahagn. 

Aramazd lost all his sovereign importance as the Only True God which 
he had in Iran as Ahura-Mazda, after he was adopted by the Armenians. 
He became just a Chief God, and a God of Heaven. Anahit, who was 
extolled in pre-Christian times by the Armmtian kings as ’ the great lady, 
the glory of our nation ’, was, the Vivifier, and Luther was looked upon as 
Mother of all Chastity. She was considered to be a daughtw of Aramazd. 



]959] ABSfSNIAN aSBO-LSCrBNDS, Aim TBSI XFK7 OF DAVID OF 8A8tm 

VahAgD became a sort of National God witii tiie Armeniaiur. He 
was the C^d of Victo^ and was in effect a God of Valour and 
He was associated with the Thunder, and was also identified with, the 
Sun-God, with whom Mihr or Mithra was also connected. He was the Slayw 
of Dragons, like the Indo-Aryan Indra Vrtraghna and the Babylonian 
Marduk. Jn later times, the Greeks identified Vahagn with H6rakl6s. H^e 
solar connection of Vahagn is found in a pre-Christian pagan song which 
the ancient Historian of Armenia, Movses Khorenatsi (Moses of Khoren, 
according to tradition bom A.D. 410, but really his floruit comes down to 
the sixth or seventh century, because of the very great Greek influence in 
the writings ascribed to him), has given in his book. It runs thus 

erkner erkin ev erklr; 

erkner ev tsirani tsov. 

erkn 1 tsovoun ouner 

ev zkarmrik el’egnikn. 

and el*egan phol*, tsoux elanSr, 

and eregan phol*, botsh elaner, 

ev i botshoyn patanekik vazer. 

na hour her ounSr, 

apa thS botsh ouner morous, 

ev achkounkhn ein aregakounkh. 

‘ In travail were heaven and earth. 

In travail, too, the purple sea! 

The travail held in the sea 
The small red reed. 

Through the hollow of the stalk came forth smoke. 

Through the hollow of the stalk came forth flame, 

And out of the flame the little boy ran I 
Fiery hair had he. 

Ay, too, he had flaming beard, 

And his eyes, they were as suns!’ 

The above song or poem used to be sung to the accompaniment of the 
harp by bards in some places in Armenia, long after the establishment of 


^ I am quoting the original Old or Classical texts of this and a few other fragments 
of pre-Christian Armenian poetry preserved by Moses of Khoren and others to ^ve an 
idea of the nature of Old Armenian as an Indo-European speech. In the Roman 
transliteration adopted, the pronunciation of Grabar or Old Armenian is followed. 
The following points are to be noted in the sound-system of Old Armenian, which was 
as follows: 

Vowels: a, e, 1, o, u (written as ov — ou), tt (written iv n lu), e, e, o. 

Consonants: p, ph, b, m; t, th, d, n ; k, kh, g ; x, h ; 

£, £h, }: ts, tsh, dz: 1,2; 8, z; v, yi 1,1'; r, r*. 

Of the above sounds, x is the guttural unvoiced spirant, the sound of the Persian 
and Arabic letter and German ch ; 2h, } are like English eft, eftft (m in Birch Hill) 

and y; ts is like ts in English wi/s, tsh as in English meets him, dz as in English adze ; 
S has the sound of English sh in shall, should ; 2 that of BInglish s in pleasure ( ^ pleSetr); 
1* is a velar or guttural i, like!’*’, and this sound ofl* of Classical Annsnian later became 
gh spirant (like Modem Paris French r. Modem Greek y, and Arabic in the M^em 

E ronunoiation of Annenian; and r* is a strongly trilled r, tike rr. The value of s is 
ke that of unacomted a in English as in ago, .(■»agott, rAie). 'Initial s and o 

ate jMronounoed as ys and vo. It idiolild be itoted that in ^e Armenian alphabet, 
ph, Gi.Jch, 2h, ts, t^, dz,l* shdT* am repiwsnted by single leUicrs. 
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Christianity in the country. Vahagn’s wife was Astl’ik (in later pronuneia. 
tion Astghik), a daughter of Aramazd. 

The Iranian Mithra, in Pahlavi Mihr, was also adopted by the 
Armenians, as the Sun-God par exceUenee ; and Mihr became quite a 
popular divinity. 

Then we have Tiur or Tir, another God from the Iranian pantheon 
(Tishtrya in Old Iranian, Tir in Middle Iranian). Tishtrya among the 
Persians is the Leader of the Stars against the Planets, as Stars ai^ Planets 
belong, respectively, to the worlds of Ahura-Mazda (the Supreme divinity) 
and .^gra-Mainyu (the Spirit of Evil). Tishtrya was identified 'with the 
star Sirius, and he fights against the Demon of Drought and conquers him in 
the end. He brought rain regularly to the people. But among the Armeni¬ 
ans, Tir became a God of Oracles and of Dreams, and was a Defender of Arts 
and Letters. Later he was identified with both Apollo and Hermes of the 
Greek pantheon. He was called also the Scribe {GroV or Grogh) of Aramazd; 
as such he had the task of registering when a man was about to die. In 
this sense, he survives even now in Armenian folk-lore. 

The Iranian Spenta-Armaiti (or Holy Faith) became in Armenian 
Sandramet. In the Aveata, Spento-Armaiti was a daughter of Ahura- 
Mazda and became typified as the Virtuous Woman, and was looked upon 
as the Divinity of Piety and Modesty. But in Armenia, Spantramet or 
Sandramet was first changed into the Goddess of the Earth and of Hades, 
and became the wife of Aramazd; and finally there was a total transfor¬ 
mation when she became a male God, and as such Sandramet was looked 
upon as a God of Hell who also presided over nightly drinking bouts. Thus 
only his name was taken over from Iranian, and the God Sandramet himself 
would appear to represent an earlier Armenian pagan deity analogous to 
the Greek Dionysos, or* Bacchos, the God of Wine and of Divine Ecstasy. 

The Armenians also worshipped deities of Syrian origin. One was a 
Barshamin, a Divinity connected with the Sim, like Mihr and Vahagn. This 
name in Semitic is Ba^alShamlm or ‘ the Lord of Heaven’. Nane, of course, 
was the great Mother-Goddess, whose name probably goes back to the 
Sumerian Inanna, as said before. (Nane as a form of the Mother-Goddess 
of the Near East still survives in the name NSni given to the Goddess as 
worshipped in the shrine of Hinglaj in Balochistan, where every year Hindu 
pilgrims from all parts of India would assemble after an arduous journey— 
the Hindus have rightly identified NSnl of Hinglaj with UmS or DurgS, the 
great Mother-Goddess, the spouse of Siva in Hindu pantheon, although 
the shrine is in charge of a priest who is looked upon as a Muslim fakir or 
religious mendicant.) 

There is a Nature Goddess of S 3 nrian origin known as Astl’ik, the name 
in Armenian signifying ‘Little Star ’. The name AstVik may come from, av 
at least may have been influenced by, the Syrian name Aatarte. She was 
the Goddess of Love, like the Greek Aphrodite. The rose among the flowers 
and the dove among the birds were her special symbols, as in the case of 
the Greek (jk>ddess also. She was also looked upon aiS the Goddess of the 
Moon. She became connected with Aramazd as his daughter. The Festival 
of Boses—the Vardavar —was celebrated in honour of Asti’ik at the beginning 
of summer. The conception of Astl’ik evidently was also, influenced by 
the poetry of Greek mythology. Astrik was in the habit of taking a bath 
in a stream every night, and to prevent impious Peeping Toms, who wanted 
to look at the Gk>ddess in her naked beauty (this suggests the Greek myth of 
Artemis surprised in her bath by the hunter Aktaion, who was transformed 
into a stag and killed by his own dogs for this impiety), Astl’ik created ndst 
to cover up the area where she would be taking her bath.. Her lover and 
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husband was Vahagn, and the Iranian Vahagn and the Semitic Astl’ik 
formed the popular Young and Bomantio Husband and Wife lilies of 
ancient Armenia. 

Very little indeed of the original Indo-European religiouB notions and 
legends survived among the Armenians. After they became Christians, 
they sometimes brought in the ideology of the Bible, and tried their best 
to synchronize their past history and legends wiUi the Hebrew legmids as 
in the Old Testament. But the Iranian influence appears to be dominant 
all through in Old Armenian religion, as in the Armenian language. Also 
some of the mjrths from the Mesopotamian world were adopted by them. 

There is mention in the Avesta (in the Yasht dealing with Ardvi Sura 
Anahita, the Great Goddess as the Goddess of the Waters) of Asha-vazdah 
(or Arta-vazdah, in Old Persian), who was an immortal fighting the D&nus 
and other non-Aryan tribes of Iran. He is, according to the Avesta^ sleep¬ 
ing for ever, and he will wake from his sleep and reorganize the world. 

There is also the Iranian myth of Thraetaona (in the SMh-nSmdh Fari- 
(liin), who fought with 'Azhi-d^Ska or the Demon-like Dragon (in the 
Shdh-ndmah he became transformed into the evil king ZohAk). Aifter his 
defeat at the hands of Thraetaona, Azhi-dah&ka was enchained in a cave 
in the Elburz Mountains by his victor, and there Azhi-dah&ka remains 
chained for ever. There is an old Armenian version of the story. It would 
appear that these two stories, one about the undying Asha-vazdah (or 
Arta-vazdah), who is waiting to rise from his sleep to reorganize the world, 
and the other about the evil dragon Azhi-dahaka, who is for ever chained 
within a cave in the Elburz Mountains, have combined to give rise to the 
Armenian legend of King Artavazd, the son of King Artashes, who is in 
chains within a mountain cave, waiting to come out to effect great changes 
in the world, which will not be for the good of man. As a matter of fact, 
the legend of a Giant or Titan being chained to a mountain would appear 
to be an ancient Caucasian legend which originated among the pre-Indo- 
European peoples of the area, and this passed on to the Iranians and 
Armenians on the one hand, and to the Hellenes or ancient Greeks on the 
other (as in the legend of chaining Prometheus the Titan to the Caucasus). 

There is evidence of Indian religions (Buddhism and Brahmanism) 
reaching Armenia in pre-Christian centuries. An Indian colony which 
was settled in Armenia in the second century B.C. for generations preserved 
its religion, until finally it was forced, early in the fourth century A.D., to 
accept Christianity, when it became the national religion of the Armenians 
(by 301 A.D.). An Indian deity called Gisaneh (Krishua?) was actually 
worshipped in Armenia. We know that Krishna V&sudeva as an incarnation 
of Vishnu or God as Preserver was worshipped in India in the second century 
B.C., when the Greek ambassador Hehodoros, from the court of Antialkidas, 
the Greek king of Taxila, to the court of Mng Bh&gabhadra of M&lava, 
declared himseUf to be a follower of VuhDu and erecf^ a temple in honour 
of Vasudeva or Krishna at Vidiii> in Malava. In Armenia, Gisaiieh*s image 
and his temple were destroyed under orders of Saint Gregory in the fourth 
century. The priests of Gisaneh were dark Indians who wore long hair, and 
they were most faithfully devoted to their God, l^ey resisted enforced 
Christianization to the last. 

C. Some AxroiBirr Abubniak Hbbo-lbobnds 

A very ancient hero of Arminiia. is the ppcmymons Nahap^ or chief of 
a clan, Hark, in Anoienian ie known in his own langi^e as (in phind 
the word is Haikh). The wend is really the Bi!^.»J|uiopcan *potM Greek 
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poaiSf Sanskrit |)a^ii^,xneaiimg* lord* or * master*, which became hai in Old 
Armenian, with regular change of p to and loss of intervocal t. Haifc as 
a national hero evidently was a creation for patriotic reasons from the 
national name. Here the story is mingled with Biblical legends. Haik 
fought with Bel or Belus, who was identified with Nimrod of the Hebrew 
Book of Genesis. Haik defeated Bel and killed him in battle, and freed 
the Armenians from these Semitic invaders, and re-established Armenian 
independence. 

Another very old legend of Armenia is that of the Armenian NtAapet, Ara 
the handsome. He was loved by Queen Shamiram, who has beemident^ed 
with Semiramis, the Queen of Assyria, and the wife of Ninus, the founder of 
Nineveh, according to classical stories based on Babylonian legends. But 
Shamiram would appear to be just an ancient Armenian transformation of 
the Babylonian Goddess Ishtar, the heartless Goddess of Love and Pleasure. 
It is said that Shamiram loved Ara, and wanted him to be her lover. But 
Ara, who was a loyal husband, refused to leave his wife Novart. Shamiram 
sent an army against Ara, and Ara was killed in the fight. She lamented 
over Ara when his dead body was brought to her, like Ishtar lamenting 
over-Tammuz or Aphrodite lamenting over Adonis. Legends also say that 
Ara was sought by Shamiram to be restored to life by some genii who licked 
his wounds. Ara could not come to life, and Shamiram made one of her 
young lovers dress like Ara and personate him. This is a reminiscence of 
the annual coming to life of Tammuz, to be once again the lover of Ishtar 
for the rest of the year. 

From very early times we therefore note this story as a common motif 
in Armenian national legends, of Armenia being invaded and conquered 
and ruled over by oppressive foreigners, and the country being ultimately 
liberated by national heroes. 

D. The Epic Story of Kino Artashes and Queen Sathenik and 

THEIR SON King Artavazd 

There were in Armenian history two kings named Artashes—one was 
Artashes I, who lived in the second century B.C., and the other was Artashes 
II, who lived in the first century B.C. It is not known to which of these 
two kings the heroic and ropiantic tales relating to King Artashes really 
refer. But it seems that it was the first Artashes of the second century B.O., 
who is the original hero. He is said to have ruled from 190 to 159 B.C. His 
name is Iranian (with the common element Arta of Old Persian, which is 
Aska in the Avesta dialect, and which is the same word as the Sanskrit 
Rta, meaning ‘Eternal Law, or Ultimate Truth’); and in Greek, this name 
has been modified into Artasias. The original story about Artashes of the 
second century B.C. appears to have been enlarged in the first century A.D. 
during the rule of the great Armenian king Trdat (or TiridatSs, the First), 
who ruled over Armenia as a king of Parthian origin. 

Artashes was looked upon as one of the great historical heroes of 
Armenia. Moses of Khoren, the great Armenian historian (mentioned 
before), has told us how in lus time the deeds of King Artashes were chanted 
in certain parts of Armenia by bards in epic songs. It is tantalizing for us 
that these epic songs have not been wholly preserved by any early Ann^iian 
writer, excepting that, through a' str<^e of good fortune, we have a few 
fragments quoted by Moses himself. They give us some idea of the story, 
and this is interesting as what may be described as the first national ^c 
story among the Armenian ptople. like most epic stories,.ilie exEaet pt^od 
when the hero and his cycle flourished is not known, but, as said before it 
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probably goes back to the second oentniy B,C. Subi^ueiit fights between 
the Bomans and the Armenians have also had some influence in the evolu¬ 
tion of this story. Along with the story of Artashes, that of his son King 
Artavast goes as a pendant. 

The story of Artashes is given below. The narrative has been given 
in a very sl»ort form by Vahan M. Kurkjian in his ffistory of Armenia^ 
New York, 1058, pp. 371 ff., and this has been supplemented by a brief re- 
sum^ of the story obtained from Armenian books (which was kindly supplied 
to me by my friend Prof. Assadur Guzelian^ of the Armenian Gollege in 
Calcutta), not translated into English before. The story runs as follows. 

Sanatruk was ruling his countiy as the lawful king of Armenia. He 
was accidentally shot and killed in the course of a hunt. Then with the 
help of the Romans (it must be Parthians or Persians, because the Romans 
come to the scene some centuries later), Ervant became king of Armenia. 
He killed all the sons of Sanatruk excepting Artashes, who was saved 
and hidden by his nurse-maid. The nurse-maid informed Smbat (Sembat) 
Bagratuni, a prince whose family only had the privilege of crowning the 
kings of Armeni'/. Sembat took Artashes under his care and brought 
him up among the shepherds in the mountains for some time, and then 
took him to Parthia. When Artashes grew up, he came to Armenia with 
Sembat, with a Parthian army, and they together started a revolt against 
Ervant. In the fight which ensued, Argavan, the dragon (or king of the 
dragons, i.e. of some inimical people), sided with Artashes. Ervant was 
defeated and made to flee, and then Artashes became king of Armenia. It 
was Sembat who crowned Artashes formally, following the old custom. 
Artashes founded the city of Artashat (in (^reek Artaxata). The Greek 
historian Strabo has mentioned that Artashes built this town upon a 
design given by the Carthaginian General Hannibal, who after his defeat 
by the Romans in Africa had taken refuge in Armenia. (The Romans had 
not yet established their power in the I3ast, in the countries of Western 
Asia including Armenia.) 

While Artashes was ruling over Armenia, consolidating his power, the 
Alan people who lived to the north of Armenia attacked him with a large 
army. The Armenians took their position on the bank of the mountain 
stream Kur, facing the Alans who were on the other side. 

In the course of the fight which ensued, the Armenians captured the 
son of the king of the Alans. This disconcerted the Alans, and a treaty 
was negotiated between the Alans and the Armenians—^the Alans wanted 
to make peace. For this purpose Sathenik, the daughter of the Alan king, 
came to the river bank and spoke across the river to Artashes, who was 
with his troops on the other side. Her appeal to the Armenian king across 
the river has been given in the old epic ballads, and a fragment of this has 
been reproduced by Moses of Khoren as follows: 

kez asem, ayer ka] Artaies, 

or bal’thetsher ka} azgln Alanatsh: 


^ I have also to acknowledge with thanks that it . was lifr. Otizelian’s 

fnendh*' h^P that I was enabled to put to use for this artide the two volumes of 
Simon Bimonian’s Hapodz PaOnouiMun (I do not read Arm«oiain)*’^those two valuable 
woks giving the legend^, hero-tales and early history of Amienia. Iho illustrations 
^ Azmeniw artists a special vahiS for ihe, and through thmn, with Mr. 
^uzelian’s ihterpretetion, it was easy for me to foltaw .tbe legends, eskieoially those of 
Artashes, and the epic of David of Sswnim Mr. Ghiseliut awo veiiy icinidly read the 
proof of this paper With me, and made some eorrections suid improvements which I 

gmt^ully aolmowledge. 
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ek havanyatsh banltsh a2hagel*oy deters Alanatsht 
tal zpatanid. 

zi vasn mioy kinou o£h e oren dlutshazantsh, 

zaylotsh dlutshazantsh zarmitsh bar’nal zkendanouthiun, 

kam tsar^ayetshoutshanelOY i sterkatsh 

kargi pahel, ev thfinamouthiun, 

yavitenakan i mSj erkotshountsh 

azgatsh khajatsh hastatel. 

‘ To you I say, courageous Artashes, 

Who defeated the brave nation of Alans: 

Come and accept the words of the lovely-eyed daughter of the Alans, 
And return the boy captive, 

Because it is no rule amongst heroes 
To take the life of another nation’s heroes. 

Or making them serve, 

And keeping them in the rank of slaves, 

And establishing eternal 

Animosity amongst two brave nations.’ 

Artashes listened to this speech from the princess, and he was overcome 
by her beauty and fell in love with her, and then asked for her hand in 
marriage, so that the war might be ended amicably. The king of the Alans, 
on hearing this proposal, thought that the Armenian king would not be able 
to pay sufficient dowry for his daughter; and these lines occur in the pld 
ballads, as being utter^ by the Alan king: 

ev usti tatshe kajen ArtaSes 

bazars i hazaratsh 

ev blurs i bluroutsh 

and ka|azgvoy kuys oriordin Alanatsh ? 

‘ Wherefrom will brave Artashes be able to give 
Thousand-fold 
And ten-thousand-fold 
For the brave Alans’ maiden V 

Artashes was impatient of this delay, and, like a hero of olden times, 
he carried off the princess by force, by throwing a lasso round her and 
dragging her to his camp. This episode is also quoted from the old epic 
ballads by Moses of Khoren—^the old chronicler was endowed with sufficient 
imagination not to miss the romantic charm of the episode, and we are 
thankful to him for his having preserved for us this ofb-quoted passage, 
of great heroic-romantic beauty, in Old Armenian : 

hetsav ari arkhayn ArtaSes 
i seavn gel’etshik, 
ev haneal zoskebl* 
iikaphok parann; 
ev antsheal orpes zartsovi 
srathev and getn; 

ev dzgeal zoskSol* Sikaphok parann 
enkStsh i me}kh oriordin Alanatsh; 
ev iat tshavetshoytfih zmSjkh 
phapbouk oriordin^ 
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arag haaoutshanelov 
i benakn lur. 

‘ Brave king Artashes 
Bode his l^utifol black steed, 

And ibie took out the golden-ringed 
Yellow leather-rope; 

And like a swift eagle, 

He crossed the river; 

And he passed the golden-ringed rope 
Bound ^e waist of the daughter of the Alans; 

And he severely hurt 

The soft waist of the maiden. 

And he brou^t her quickly 
To his camp. 

After this the marriage of the young king of Armenia with the princess 
of the Alans took place, and this marriage was celebrated with great 
rejoicings and gifts. In the old ballads also this is how the marriage is 
described: 

tel* oski terayr i phesayoutheann ArtaSisi, 
tel’ayr margarit i harsnoutheann Sathinkann. 

‘ It rained showers of gold when Artashes became a bridegroom; 

It rained pearls when Sathenik became a bride.* 

The king took his bride home, and out of this marriage sons were born 
to Artashes, and his first son was named Artavazd. This Artavazd was, in 
later times, confused with the Asha-vazdah (or Arta-va^dah) of the Avesta. 
It is said that he was stolen by the dragons. 

The married life of Sathenik and Artashes evidently was not happy, 
and Sathenik proved to be a faithless wife, like Helen of Troy in the Greek 
legend, Hbrug-mo the wife of Gesar in the Tibetan saga, and Gwenhwyfar 
(Guenevere) in the mediaeval West European legend of King Arthur. She 
manifested a love for Argavan, who was evidently an Iranian, a Medean 
person of rank, whom Artashes brought to his court and treated with great 
kindness and honour. One day Argavan invited Artashes to a feast. The 
sons of Artashes came to know that Argavan wanted to poison their father. 
Hearing a report of this, Artashes returned to his capital Artashat, and he 
sent one of his sons, Majak, against Argavan. Majak destroyed Argavan*8 
palace and returned, but Artavazd, not being satii^ed with this, attacked 
the city of Argavan and destroyed it and killed Argavan. It is said also by 
Moses of Khoren that the old ballads narrated t^t Sathenik also carried 
on her intrigues with some of the forebears. The Armenian hero-tales 
here appear to be confused, because they bring in the progeny of the dragons 
to the scene as being among the lovers of Sathenik. The ballads also de¬ 
scribe tihe rivalries among the sons of Artariies and among their wives, which 
led to fiirther disunion in the royal fismily of Armenia. Queen l^thenik 
wanted to obtain from under the pillow of Argavan certain magical herbs 
whicdi would ensure for her tile love of Argavim. These ballads have 
unfortunately not been preserved, but some vague rdferenoes to their 
contmits are found, and omy a few fines. 

The story oi Artatiies oontinimd ri{^t dowfr to many cen^turies later. 
^ late as eleventh century some fiaipn^ts of this Ariadbes epic have 
quoted by tiie wrilbr Grigbr Hagiafroi^ Artashes died in a fbrugn 
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oounti^ through illness. Some versions say that he was poisoned. The 
following lines are quoted by Grigor, from the Artashes epic as current in his 
day, as the last words of Artashes; where the dying king evidently recalls 
with sorrow the joyful days of the festival of Navaaard (or the New Year, 
corresponding to the Iranian Nau-roz )—^the life he was leaving for ever: 

o tayr indz ztsoukh tsexanl, 
ev zar’avotn navasardi, 
zvazeln ezantsh, 
ev zvageln er/arvatsh ? 
mekh phol* harouakh 
ev thmbki harkaneakh. 

‘ Who would give me smoke of the chimney, 

And the morning of Navasard (= New Year’s Day), 

And the running of the deer, 

And the rushing of the stags ? 

We used to blow the horn. 

And beat the drum.’ 

When Artashes’ funeral took place, and his body was lying in state, 
the old Armenian custom, which was also current among the early Slavs of 
the East, was followed. Some of the devoted followers of the king accord¬ 
ing to this custom would commit suicide to accompany their master to 
the underworld. A good many followers of Artashes are said to have 
performed this ritual suicide. This made his son Artavazd, who was to 
succeed him, very angry, and he cried out to his dead father: 

minch dou genatshir ev zerkirs amenayn and khez tarar: 
es averakatshs orpes thagavorem ? 

‘ You went and took away the entire population of the country with 
you: 

Am I now to rule over the ruins ? ’ 

This annoyed Artashes, oven in his death, and from his bed or coffin 
Artashes cried out and cursed his son in these lines: 

ethe dou yors hetstshes hazatn i ver i Masis, 
zkhez kaltshln khajkh 
tartshln yazatn 1 ver i Masis, 
and kajrtshes, ev zluys mi testshes. 

‘ If you ever ride and go himting to Azat Masis, 

Let the braves capture you 

And take you into the depths of Masis, 

To remain there, and never see the light again.* 

The father’s curse took effect. After Artavazd became king, he went 
for a hunt to Mount Masis. There some of the giants caught him and 
bound his feet and hands with iron chains and plac^ him in a cave. The 
Artavazd story in this matter appears to have been linked up with the 
ancient Iranian legend, that of the Dragon Azhi-dah&ka being l^und in a 
cave by the hero Thraetaona. Artavazd somehow became the symbol of an 
evil ruler; and, unless he was kept in chains and put xinder restraint, he 
would come out and do harm to humanity. So he has been kept in diains. 
for ever in that mountain cave, save mankind from Sonie great 
According to the Armenian people, he is still there, and he h^ his twb 
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d(^ which c<Mitinually lick his iron chttins so that they mkjht firee ikw 
master. There is a foik<lore tradition current among the people of Armenia 
that Artavazd must for ever be kept in chains in his mountain prison^ and 
every evening, before closing their work for the day, the Armenian bla^- 
smiths strike the anvil with their hammers, doing this as a symbolical 
action to strengthen the chains of Artavazd. 

Artavazd’s character has been described in different ways. In the 
legends, as preserved by Moses of Khoren, the demoniac aspect of Artavazd 
has been emphasized, and it was apprehended that he would doitroy the 
world when he would come out. But another Armenian writer of the 
fifth century, Eznik Korbatsi, gives a more favourable account of Artavazd 
and describes him as a good character who will save Armenia when he is 
delivered out of the cave. According to Eznik, who took his story evi¬ 
dently from a different version of the legend, Artavazd was imprisoned by 
the demons or devils. 

The above in brief is the story of Artashes and his son Artavazd. Here, 
as we can see, genuine Armenian history (as in the fight between the 
Armenians and the Alans, and the romantic story of King Artashes woohog 
and wedding Princess Sathenik) has been mixed up with the primitive 
myth of the enchainment of an evil dragon, and his being kept in perpetual 
captivity to save htunanity —a myth which came to the Armenians through 
Iranian sources, though probably ultimately from the earlier peoples of 
the Caucasian area. 


E. Other Epic Tales : The Story op Kino Arshak 

The story of the earlier Armenian heroes like Haik and Ara as well as 
Artashes, as given above, are more or less confined to history books, al¬ 
though their literary and romantic quality is fully understood and appre¬ 
ciated by educated Armenians. There are other romantic stories, mostly 
about various heroes and fighters for Armenia’s freedom, which have simi¬ 
larly been narrated by chroniclers, and they also contain heroic elements. 
There is the fine story of King Trdat (Terdat, Tiridates III) and his con¬ 
version to Christianity by Surb Grigor Lusavorich (Saint Gregory the 
Illuminator); and this event (A.D. 301) led to the general conversion of 
Armenians and the emergence of the Armenians as the first Christian nation. 
This is a romantic-religious legend narrated in a beautiful style in the 
chronicle of King Trdat and Surb Origor, narrating events in Armenia from 
A.D. 226 to 330, and is attributed to the monk Agathangelos. This work 
was translated into Greek and Georgiftn (Grusinian) as well as Arabic, as 
the life of a great Christian saint. The highly dramatic life of Arshak II 
(350-367), who was king of Arm^iia at a time when Armenia was the 
bone of contention between the Roman and the Sassemian emperors, belongs 
to what may be called the later heroic period of Armenian history. This 
h^ been treated in beautiful Old Armenian prose by the historian Phavstos 
Bizand of the fifth century. The life of this king was an unhappy erne. 
He could not get support from the Romans, who were Christians. He 
fought the Persians with the help of his great general, Vasi^ Mamikonian, 
and he surrendered to IShfih-puhr, the Katanian king, who at first received 
him well and then confined him to the fortress of Anush {* Oblivion *) Bert 
together with his frithful general Drastamat. Ihe brave Genial Vasak 
Mamikonian was flayed alive. Ati^iak first mafried, in 357 A.D., O^^rmpia, 
a Rom^ ((Re^)..prmcess. She was sabseiqtlehtly pnt to 4ea1h Iqr. pbisem 
under suspicious oiremnstanoesL '^sodes.in the. st^ are toe.:|hrt 

taken by Kerses, the CathdUoos, in the alEMxs of stato i the el hie 
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nephews, GneJ and Tirid, who were ^ptu^ 

aoMez^: Pbamntsem, the beautiful widow of Gnel,herapperi toNewii*, «ad 
bet subseijueint marriage with Arshak J Pbarantaem b b&^io reeiBi^HiGe to 
the Persians with her son Pap, and her brutal murder after de&at by the 
Persians *> the enthronement of Pap as King of Armenia in 368 by Roman 
help, and his subsequent murder by Roman treason in 374: all this forms 
the subject-matter for a heroic saga of great tragic quality, as narrated 
by Plutvstos Bizand. 

Then there is the history of the Armenian heroes who resists the 
aggression of the Zoroastrian Persians in the fifth century, VartanfMami* 
konian and his followers, which has been narrated in the prose chronicle of 
Elishe (Yeghishe) Vardapet (c. A.D. 470) and Lazar of Pharp (slightly later 
than Elishe), in glowing language. 


F. The Epio of David op Sasun (Sasuntsi Davith) 

But the epio story which is still living as a national possession among 
the Armenians is the story of Davith Sasuntsi or David of Sasun. Herein we 
have a series of epic ballads which have been collected as late as the fourth 
quarter of the nineteenth century and the first half of this century. These 
ballads were sung by the people all over Armenia, and only from 1874 
scholars have tried to collect whatever could be obtained from people in the 
villages who still sing these epic and romantic songs. 

The hero of this national epic of the Armenians is David of Sasun, the 
theme is the age-old theme of Armenia—^her struggle against foreign op¬ 
pressors. In the story there are certain supernatural elements, and some of 
the characters are conceived on something of a Gargantuan scale. The 
story is a mixture of the human and the super-human. It is a composite 
story, and certain elements of it go back to the pre-Christian period of 
Armenian history. One or two episodes even suggest a survival of pri¬ 
meval myths of ancient Armenia, whether Indo-European or Semitic, 
Babylonian or Caucasian. The ballads had their own line of development, 
and they did not have the benefit of having some diaskeuastes —some com¬ 
piler or editor of genius—^who like a ‘Homer’ or a ‘ Vyfisa’, a Thomas Malory 
or an Elias Loennrot, could give to these floating mass of ballads a consis¬ 
tency and a unity, and create out of them an epic poem or tale which could be 
compared with the Sanskrit Mahahhdrata or the Greek Iliad, the consistent 
Arthurian Epic which the English Morte d'Arthur is, the Finnish Kahvala, 
or even to the Middle High German Nihdungm Lied. Nevertheless, these 
ballads show a single story involving four generations of heroes; and al¬ 
though as many as 60 variants of this story or parts of it have been found, 
there is a basic unity. 

The main story of David of Sasun centres round the straggle of the 
Armenians against the Arabs from Egypt and Bagdad or Mesopotamia. In 
the seventh, eighth, ninth and tenth centuries, the Muslim Arabs were 
troubling all the Caucasus areas. David of Sasun typifies a series of unknown 
heroes who gave fight to the hated aggressor. In addition to patriotic motives 
and motives of self-preservation, there was also the religious sentiment. 
The Armenians as a nation, which prided in its Christian religion, did not 
want to be converted to Islam, wMch was the prospect for them under 
Arab rale. In the person of David of Sasun we have in a way the Armenian 
people itself in one of the main critical periods of its history. David of 
Sasun is looked upon as the apotheosis of Armenia’s spirit of reskitanoe 
from very early times. 
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With the Dsvid' oit Sason hasubaeiiE a natioiial hero, iviioitt 

thev have lediaoov^ied diu^ the last 80 years. He has been desoitibed 
as Hhe soul of Armenia *» '^th his ;^triotio humaaistio outlook and with 

his noble thoughts and noble aspirations, «md dreams W bringing in the 
millennium not only for Armenia but for the whole world. 

In 1874 Bishop Qarekin Servandztiantsh collected from Sasun district 
itself—thb centre of David’s exploits and his home—a number of ballads 
relating to David. Then in 1886, the Academician Manuk Abeghian (or 
Aberian), who is considered to be the greatest authority on Armenian folk* 
lore and epics, made another collection. Another important work on the 
David of Sasun epic was that of the poet Hovhannes (or John) Thumanian 
(1869-1924), and his poetical work on David of Sasun is based on collections 
of old songs and ballads from the villages as well as on whatever he could 
obtain from the older litemture. 

By 1914, some 20 variants of the epic came to light, both of episodes 
and of the main story. The important names in this work of coUection mid 
popularization are, in addition to those of Bishop Servandztiantsh and of 
other scholars mentioned above, those of Garegin Vardapet Hovsebian, Kh. 
Vardapet Datian, S. Haikuni, P. Khalatianth, T. Lalayan, S. Ganayan and 
Dikran Tchitouny {see Dikran Tchitouny, ‘Armenian Popular Epics’, in 
Massis: An Organ of Armenian Interests, London, Vol. I, No. 8, June, 1929, 
p. 174). Recently a very complete work in Armenian on David of Sasun 
by Grigor Grigorian {Erevan, 1960, 783 pages) has come out, discussing 
the whole subject from all aspects. 

In 1939, when the 1,000th anniversary of David of Sasun was cele¬ 
brated with great enthusiasm all over Armenia, the main collection of the 
Sasun ballads, giving in their totality a complete David of Sasun Epic, was 
brought out by a number of top-ranking Armenian scholars—like Prof. 
G. Abov, Prof. M. Abeghian, Pro^ Ohanjanian and Prof. A. Ghanalanian. 
A Russian translation of this newly collected Armenian Epic of David of 
Sasun has been recently brought out (in 1958) from Moscow in a sumptuous 
edition, with a number of illustrations by four Soviet (Russian) artists. In 
December, 1959, a beautiful and spirited equestrian statue in bronze of the 
national hero, by the distinguished Armenian sculptor, Suren Khochar, was 
erected at Erevan, the capital of Soviet Armenia. 

The Epic of Sasunisi Davith, as it stands, consists of Four Sections or 
Branches, dealing, as has been said before, with four generations of heroes. 
These four parts are as follows: 

(1) The history of the two brothers, Sanasar and Pal’tasar (Bagh- 
dasar), who were respectively the grandfather and grand-uncle 
of David. 

(II) The story of Mher (Meher in modem pronunciation), the son of 
Sanasar. Mher was known as AnUsh Mher or * Meher the Lion 

(III) The story of David of Sasun himself. 

(IV) The story of David’s son, who was also known as Mehr, but he 

was described as Phohr Mher or * the Young Meher ’ to distin¬ 
guish him from his grandfather, Meher the Lion. 

A resumi of these Four Sections is given below. 

(I) The story commences with the miraculous birth of the two 
brothers, Sanasar and Pal’tasar (Baghdasar). 

Gagik, who was king of Armenia, ruling under the suzerainty of the 
Arab il^ialif of Baghdad, had a beautiful daun^ter who was known as 
TsQvinew^ and she was also known as Lusfk,, Th^ names huve a mythical 
import—is the old Aimeulah 'Goddesa of the Sea*, and 



gigoifies ‘Light, or Little Light*. The tax-collector of the Khalif saw 
daughter of King Oagik, and be was very much impressed by her beauty, 
and informed his master at Baghdad about Lusih. The Khalif demanded 
the hand of the Armenian princess in marriage, but he was refused. At 
this he invaded Armenia with a big army, and the princess agreed to go to 
the harem of the Khalif to save her people. 

Before she went to Baghdad after being accepted as the Khalif’s wife, 
she had conceived in a miraculous manner while still a virgin. One day 
she went to walk on the beach by the sea, and there she saw a whiteamarble 
stone which was close to the sea. By the power of God, the stone sftlit up, 
and out of it came a rushing fountain or stream. She got into it for a bath, 
and then she drank from the waters a full handful at first, and again half a 
handful, and then she went back home. From this she conceived. In 
that condition she was taken to Baghdad as a bride of the Khalif. But 
when her condition was known, the Khalif wanted to kill her, but ultimately 
she was allowed to be delivered of her child, and she gave birth to two 
sons. The sons grew up, and somehow their killing was deferred for ten 
years. Finally the Khalif sent his executioners to kill the mother, but 
the two brothers killed them with all their attendants. The Khalif then 
desisted from troubling them any further. 

The story of the miraculous conception of the princess certainly goes 
back to some old pre-Christian Armenian m 3 'th. The princess is named 
the 'Goddess of the Sea*, and she drank the magical water of the fountain 
from the white marble stone by the mountains, and close to the sea. Later 
on, her elder son, Sanasar, was able to dive down into the sea, and from 
there he brought some miraculous articles. The princess therefore repre¬ 
sents some old sea or water divinity. Her other name Lusik or ‘Light’ 
also suggests some solar antecedents. 

The Khalif of Baghdad, the husband of the princess, fought for seven 
years against Armenia, but he was defeated and he came back to Baghdad 
in a rout. 

As in Western Europe, the Armenians also in those days did not care 
to understand the Islamic religion of the Arabs, and had mixed up the 
Arabs with the pre-Christian Babylonians who also belonged to Mesopotamia 
or Iraq where Baghdad is situated. The Baghdad king was looked upon 
as an idol worshipper, and it is said in the ballads that he vowed to his 
big idol or big God that if he could obtain victory over the Armenians, he 
would sacrifice the two brothers before his God. Queen Tsovinar heard 
about that, and she sent her sons far away from Baghdad. While travelling 
through some mountains, the brothers came to a fountain or hill-stream, 
and both the brothers drank deeply from the fountain, and they obtained 
superhuman strength from that. It was a sort of fountain of immor¬ 
tality. 

The two brothers built a very strong fort in Armenia. There was a 
local prince of Armenia named Melkon, who supported the two brothers. 
When they had built this fort, the old man. King Helkon, was very much 
pleased. Looking at the tall proportions of the fort at Sasun, which was 
built by the brothers, he said in Armenian —/Sa Sun, or ‘this is a Pillar*. 
From that, the fort or castle took its name of Sasun. Another inter¬ 
pretation of the name is that it means ‘ Wrath and the castle was evidenUy 
to be a symbol of the righteous indignation of the Armenian people against 
foreign domination and oppression. This fortress became a rallying point 
for A^enians who were troubled by the Arabs, and who wanted to fireo 
themselves. After establishing themselves there, Sanasar, the elder brother, 
as one of his great adventures dived into the sea and brought out itom 

2B 
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there « miraoulous Hcnrse whidi was known as the KurkUt JidaU, and the 
Lightning Sword, known as the Tw KaUzaki, and he came out of ^e sea 
sitting astride on this horse and brandishing ^ sword. 

Mter these, the two brothers went to Baghdad and presented them* 
selves before the Arab king. The king wanted to force them to worship 
his idol. The brothers feigned ignorance of the ritual of worship and asked 
the Aral) king of Baghdad to show them how to do it. As the king knelt 
before the image of his God to do worship, the two brothers attacked him 
from behind and killed him, and then they escaped with their mother, 
Queen Lusik or Tsovinar, to Sasim. One version of the story says that 
Partasar, after the killing of the king of Baghdad, stayed on there and 
began to rule over Baghd^. Later on Pal’tasar was attacked and killed 
by an Arab king whose name is given as Mesra*Melik or ‘ the king of Egypt *, 

There are also other episodes connected with the two brothers. The 
fame of the two brothers spread. The daughter of the king of the * City 
of Bronze whose name was DeTdzun-tsam (' Blond'hair *), fell in love wim 
Sanasar by hearing about him, and sent a letter to him. Sanasar went to 
the City of Bronze, and he had to fight sixty champions who were sent by 
the king of the city to kill Sanasar. Pal’tasar came to the help of his 
brother. They went to a town known as the Green City, where there was a 
dragon who was not allowing people to drink from a river on which the 
city stood. This dragon typified the t 3 rrannical foreigners in Armenia. 
The two brothers killed the dragon and freed the city. Then they con¬ 
quered the king of the City of Bronze, and Sanasar married Princess 
Gerdzun-tsam, and the younger brother Pal’tasar married her sister. 
According to another version, Sanasar was married to the daughter of 
King Melkon, who had given his support to the brothers when they built 
their castle of Sasun. Meher the Lion, the son of Sanasar, was bom from 
this lady. Sanasar had three sons, Virgo, Dzenov Ohan, and Meher the Lion. 
Gzenov Ohan had a powerful voice, and he was known as ‘ the Shouter * 
{Zenov). 

(II) Mher {Meher) the Lion. —^Meher, the son of Sanasar, came to 
be known as Meher the Lion because while quite a young man he killed 
a lion with his bare hands. Like Persian heroes of ancient times or mediae¬ 
val knights of Western Europe, Sanasar moved about fighting with evil 
giants and killing them, and he saved the daughter of King Theodores, who 
was named Armal’an (Armaghan, * Present, Dowry’), and married her. In the 
meanwhile the Arab king of Egypt, Mesra-Melik, hearing of Sanasar’s death 
attacked Armenia. Before he could come to Armenia, Meher the Lion 
went to the border to fight him, and won the battle. Mesra-Melik made 
peace, and became Meher’s ally. They made a pact that of the two friends 
when one died first the survivor would look after his wife and children. 
Mesra-Melik died first. The wife of Mesra-Melik, Ismil Khatun, then 
called Meher from Armenia to Egypt. She made him drunk with seven- 
year old wine, and Meher forgot everything about his own country and 
lived with her. They had a son, who was also known as Meher. (This 
episode is peculiar to one version of the story only.) On one occasion, 
Meher the lion heard Ismil Khatun speakix^ to hw son by him that when 
this young boy would grow up, he should attack Armenia and destroy 
the fort of Sasun. At this Meher came to his senses, and he returned to 
Armenia. During Meher’s absweb in Egypt in the company of Lunil 
Khatun, his wife Armal’an was in Armenia, and she was very much 
annoyed at the lapse of her husband. When her husbmid came back, she 
impbeed the condition that if i^e was to live with hhn, they were to have 
one Son c^y. It happmmd that as soon as the son of Meher and Armafan 
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was bom, both died the same day. This was looked upon as Meher’s 
expiation for his infidelity. 

(Ill) Sasuntai Davith or David of Sasun .—One version of the David 
Epic or Saga says that David in his boyhood was sent to Mesr or Eg 3 ^t, 
the kingdom which was now in possession of his step-brother Meher II, 
and his step-mother, Ismil Khatun, who was formerly the wife of Mesra- 
Melik. David there refused to drink what was offered to him by Ismil 
Khatun—he only drank the milk and honey which he had taken with him 
from Sasun. This saved David from coming under the power of* Ismil 
Khatun’s magic. He returned to Sasun. The Arab rulers of Egy]^ had 
their eyes on Sasun. David in his boyhood was not told about his exalted 
origin. He had to pass his early days as a shepherd, and he went to live in 
the mountains. There he brought wild animals under his power and 
collected them—bears and lions, wolves and leopards and wild cattle— 
and brought them to the village, and this made the villagers afraid and 
fight shy of him. His uncle Dzenov Ohan then appointed him to look after 
cattle. David left this work, and became a mighty hunter. On one occasion 
he killed 40 thieves and cattle-lifters and obtained their gold and wealth, 
which he gave to the people of Sasun. 

David in his childhood and youth evidently was a very wild and un¬ 
tamed sort of person, and he used to play practical jokes and pranks 
upon the people, and make free with their property. On one occasion 
he picked up some vegetables from the garden of an old widow, and this 
lady, who knew David’s antecedents, came to him and reproached him 
for it, and told him that he ought to redeem his father’s heritage, which 
was in the possession of the Arab Melik. This brought David to his senses, 
and he came to know about his parentage, and that made him determined 
to drive the foreigners from his country. While yet a boy, and his father’s 
kingdom was under Mesra-Melik, the people of Armenia were, as a sign of 
humiliation, made to pass under a sword held by an Arab soldier. David 
refused to x)ass under the sword, and then he attacked and killed the soldiers 
and made good his escape. On another occasion, again, when David was 
in front of the officers of Mesra-Melik, who were making an inventory of 
gold vessels and coins collected from the people of Armenia and were 
measuring the bullion in a measuring vessel, David came and picked up the 
vessel and threw it away with such force that people believe that it is 
still fiying in the air. He went on another occasion to a forest which was 
his father’s preserve for hunting animals, and there he set free all the 
animals. A mountain region by the sea, in Armenia, called Tsovasar, used 
to be ruled by the king of Mesr. David went there and killed all the soldiers 
of the king of Mesr, excepting their leader Kholbashi, who fied to his master 
and warned him about David’s growing power. The king of Mesr sent 
another General, Gol’bati (Gk>ghbati), against David, and he came with his 
troops, but he was killed. Then ^ally the Arab Melik himself came 
to fight with David. 

In the meanwhile David had secured his father’s horse Kurkik Jalali 
and his lightning sword. He with his followers attacked the army of Mesra- 
Melik and killed a great many of the enemy. When he was working a 
mreat havoc with the Arabs, an old man from Mesra-Melik’s army came to 
David and admonished him not to kill so many peofde. The Arab army 
was also in a difficulty because their master, Mesra-Melik, was in one nf his 
prolonged slumbers—^it was said that he, when he fell into a deep sleep, 
must ^eep for 40 days without being disturbed, before he would wake up. 
<This ohamct^istic of Mesra-Melik reminds one of the BS/mdymifta charaeW; 
Kumbha-karna, the brother of B&vana^ the demon-king and enemy of Rftma, 
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the hero of the epie, and although a great wairicor, Kumbha>kai«a eonld 
not be awakened his long spell of sleep, and ‘vkdi^ he was 

finally awakened, he fought, but he was kiUed.) However, Mesra>Melik 
was got ready to fight David. After the two leaders came face to face, it 
was settled that the issue of the battle would be decided by a duel between 
David and Mesra-Melik. Each of them was to throw a sword three times 
against h& rival. After Mesra-Melik threw his sword thrice against David 
and failed to hit David on each occasion, it was David’s turn. To save 
her son, Mesra-Melik’s mother came to David and prayed that the first 
sword was to be cast upon her and not upon her son. David refrained and 
his first throw was without any use. Then Mesra-Melik’s sister came and 
persuaded David not to throw his sword a second time agsinst Mesra- 
MeUk. There remained only the third chance for David to settle matters 
with Mesra-MeUk with his sword. In the meanwhile, Mesra-Melik flew 
with his horse into a chasm of the hills, and then he prepared himself by 
having his armour on his body with forty grinding stones and on the top of 
that he had leather bandages from forty oxen. In spite of this Gargantuan 
armour it did not avail him, and David the hero killed him with one blow 
of his sword, which cut through all this protection. The sword was so sharp 
that when Mesra-Melik was cut through he did not feel it. But never¬ 
theless he died. 

This was the greatest heroic achievement of David, and after that, as a 
triumphant victor, he came back to his own home as a conqueror, and the 
people sang his praises in this manner: 

Sasuntsi Davlthin phar’kh haTtakan, 
phar’kh hal’takan Sasuntsi Davlthin: 

i.e. * Glory to the triumphant David of Sasun.* 

According to one late version of the legend, the Pope of Borne sent an 
army from Italy against Mesra-Melik. But this army was repulsed by 
David. This version just presents a memory in the Armenian national 
mind of the struggles which the Armenians had to wage against the Cru¬ 
saders, who of course were inspired by the leader of Western Christendom, 
the Pope of Borne. 

The princess of a neighbouring State sent her minstrels to David to 
sing his praise, and also to sing about her beauty before him. David fell in 
love with this princess, whose name was Khandut. David had already 
promised to marry the daughter of the Byzantine king, Chemeshkik. But 
he repudiated his proposed marriage with the Byzantine princess and 
married Khandut instead. There is a romantic episode in one of the 
versions that David went to the city of Khandut’s father, and while resting 
in a beautiful garden belonging to the king he fell asleep, and the young 
princess Khandut with her handmaidens saw the handsome sleeping hero» 
and this made her fall in love with him more than ever. David and Khan¬ 
dut had a happy married life, and David had a son by her, who came to be 
known as Phokr MJier or * Meher the Young *. 

After this David went on a seven-year campaign to Giurjistan or Georgia. 
The young prince Meher went to search for his fa^er, and on the way they 
met, and like Bustam and Bohr&b in the P<Maie|»io, the David, 

the fhther and Meher the son fou^t with ea<^ o^er. It was a terribfe 
but finally they recognized each othsir &Q.d stopped. But David 
was an^iy because of this fig^t, and he. cursed his son for %fatii^ his father 
that he would never djio azw 'would xiever hAve a son. 

It is said in ^e David soziga that the l^^tauatihe kmg Chemedbkik, 
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whose daughter Pavid had refused to marry, rrmaged to pmam aad kiu 
David. In this way the great hew o£ ike Amenkna passed away, 

David’s son Melier, however, took revenge for his father’s death and 
killed Chemeshkik. 

(IV) Meher the, Young .—^Meher left the country after the death of 
his father and of his mother, and he wandered all over the world. As a 
great champion of the oppressed, everywhere he fought with evil charac¬ 
ters. He married the daughter of the king Pajik, a princess named Glohar 
(a Persian name meaning * Jewel ’). Then he heard that the gran<ftons of 
Gorbati (the General of Mesra-Melik who was killed by his father 4)avid) 
were ruling in Baghdad and were giving trouble to the people of Sasun in 
Armenia. Meher at this went to Baghdad and killed the grandsons of the 
Arab General. He then returned to his wife, evidently in her father^s home, 
and there he found that his wife was dead. He brought her body to 
Armenia. Widowed in this way, he wanted to wander again, but he felt 
growing old and fat and heavy. 

He then went to his parent's grave and prayed to them. His father, 
David of Sasun, gave a response from his grave in these terms: * Go to Van, 
and there you will find your destiny.* 

Meher then went to the moimtains near Lake Van, and there he entered 
a cave which closed round him. Thus his father’s curse was fulfilled, and 
he was imprisoned within that cave; and he did not die. He is waiting 
there, and he will come out when wheat grows to be as big as a berry or a 
walnut, and there will be peace and prosperity and plenty and happiness 
for the Armenian people (this is like a reflex of the story of Artavazd, who 
has been similarly kept imprisoned within a cave). 

This in brief is the story of the Armenian folk-epic of David of Sasun. 
Here we have the Armenian ideal of a hero and a ruler. The hero was 
always helping the poor and the oppressed, and above all opposed the 
subjugation of his country and fought to free his motherland from foreign 
oppressors. The hero-king was for abolition of taxation—unlike the Arabs 
who had been taxing very heavily the Armenians and other people under 
them. David thus represents in himself the spirit of Armenia through 
some of the centuries, and in some of its greatest national crises. As such, 
we can understand his great popularity, and the Armenian people, now 
freed from the yoke of their Turkish rulers, have rediscovered him and 
have established him on his high pedestal as the National Hero of Armenia. 

I had the privilege of discussing the subject-matter and the arrangement of the 
above paper with Ac^emician Joseph Abgari Orbeli, himself an Armenian, Chair¬ 
man or the Caucasian Section, after the formal termination of the 26th International 
Congress of Orientalists in Moscow on 16th August, 1960, and Dr. Orbeli expressed his 
great inteirest in my paper, which he promised to read, and to favour me with his 
comments. But unfortunately this veteran scholar of Armenian and Caucasian studies 
passed away shortly afterwards, and I can only record here my grateful r-hanlra to his 
memory for the cordial imprimatur he had given to my rather amateurish study.— 
S. K. C. 
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STUDIES IN THE GUPTA ADMINISTRATION 
By Sachindba Kumar Matty 
(Ptvpe/r received on KHh Jidy, 1959) 

Indologists have always expressed a very high opinion about the 
achievements of the Gupta Age, which reached a high watermark of culture 
and civilization. It received its strength cuid vitality from the continuous 
rule of more than two centuries successively under Chandragupta I, Samudra- 
gupta, Chandragupta II, Kumaragupta I, Skandagupta and others. They 
profitably helped the progress of administration, at feast in the major part 
of India. 


Central Administration 

Most of the ancient authorities^ in matters relating to administration, 
such as Kautilya, Manu, NSrada, B^aspati, KSmandaka and ^ukra, declare 

that a State or Bdjya is constituted of seven 
Ancient authorities on elements, viz. Svdmin (ruler or sovereign), AmMya 
adminia ra ion. (minister), Janopoda or Bdshfra (the territory of 
the State and its people), Durga (fortified city or capital), Koda (accumulated 
wealth in the ruler’s treasury), Dando (army) and Mitra (friends or allies). 
These seven parts are generally considered as the constituents (aji^oa) of the 
body of the State. 

The Gupta emperors discarded the modest title of Rajan used by 
the indigenous d 3 mastie 8 of earlier times. They adopted high-sounding 

titles or epithets like Parama-bhdgavata, parama- 
The king; aaemi-divme hJiaffaraka, Paramadcbivaia, Achintya-Pumiaha, etc. 

being. from most of the Gupta inscriptions 

and coins.^ This indicates a great change in the conception of kingship 
in this period, which, to some extent at least, must have been due to 

the influence of the Indo-Greeks, Kushauas, l^akas, etc. 

The Maurya hin g was a mortal, though a favoured mortal (Devftnam- 
piya).3 But under the Guptas, kingship assumed a semi-divine charac¬ 
ter. In the Allahabad pillar inscription Samudragupta is referred to as a 
god dwelling on earth, and a mortal only in celebrating the rites of the 
observances of mankind.^ He is also described as ‘equal to flie gods 
Dhanada (Kubera), Varuij^a, Indra and Antaka (Yama) who had ‘ no anta¬ 
gonist of equal power in the world’, and who was ‘ the battle-axe of the god 
Eritfinta (Yama) ’.^ With the same object of claiming superhuman 
cellence, the coin legends of the Gupta emperors refer to them as having 
‘ acquir^ heaven by good deeds *.• 


^ K&man., 1 . 16 ; 

* Smitii, Allan 

XXI, p. 8. 

» Hulteseh (c. 1.1). 

* Fleet,_p..d. 

* Ibid., pp. 6, 63; Battle-axe ooiita of SamudzagiD^ta. 

* Ibid., f.n. IK, 3. 


Suk-1, i^. 122-1^; Kahe (H.D.S. 111, p. 17).. 
and Altekar (Gupta coins); Fleet (c. 1.1); Ep. 


Ind., XVn, p. 847; 
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In the Gupta empire the king was the supreme head of the State and 
administration. Inscriptions show that the ideal of kingship in the Gupta 


Boyal qualities. 


Age was very much the same as found in the Smriti 
literature and in the works of Kftlidasa. The Bhitari 


pillar inscription referring to the qualities of Skandagupta states: * He sub¬ 
dued the earth and became mercidil to the conquered people, but he became 
neither proud nor arrogant though his glory was increasing day by day.'^ 
Moreover, * Samudragupta was kind to the miserable, the poor, the helpless 
and tile afflicted * He had a sharp and polished intellect and Musical 
accomplishment and had the title of the king of poets by various poetical 
compositions.’^ The emperor also ‘ wants welfare and happiness of all exist¬ 
ing beings Sometimes, the * Gupta king is called an exterminator of all 
kings 'M In one inscription Kumfiragupta I is said to have ‘ followed the true 
path of religion ’ .i® Thus, K&mandaka has rightly remarked: ‘ The king is the 
cause of the prosperity and progress of this world, and is held in high estim¬ 
ation even by the aged men. He also affords delight to the eyes of men.’^^ 
The Gupta kings were highly influenced by the stories and legends 
embodied in ,the Epics and the Aranas. They were very often compart to 

the famous characters of the two Epics. In respect 
The Epw ideal of the strength and valour Samudragupta, Chandra- 

gupta II, Kumaragupta I and others are often 
compared to Indra, Yama (Krit&nta) and Kartikeya^^ as already mentioned. 
Moreover, the high ideals of the two great Epics often guided the attitude 
of the king towards his subjects. In kindness Samudragupta and KumSra- 
gupta I were equal to Dhanada and Varuija.^® They were the givers of 
millions of lawfully acquired cows and gold. In their adherence to truth 
and moral attainments their aim was to be as famous as Yudhisihira.^* 


It is also recorded that ‘ Skandagupta subdued the earth and became merciful 
even to the conquered people in dUstress 

Some of the Gupta kings were experts in diplomacy. Samudragupta, for 
instance, presumably knowing the limitations of a northern power, thought 


Their diplomatic skill. 


it prudent to reinstate the conquered kings of the 
DakshiBapatha.^^ Kalidfisa has probably in his 


mind a Gupta king of this type when he states that Dilip was very intelli¬ 
gent in state-craft and diplomacy.^^ The necessity of a sound diplomatic 


training on the part of a sovereign is emphasized in the NitisSra of 
Kftmandaka. 


Dr. Beni Prasad remarks that * it was not long before public opinion 
and political philosophy held up to admiration the ideal of the big kingdom ’ ’, 
“the kingdom extending up to the sea”, “the universal dominion”. Constant 
efforts were made to realize the ideal in some practical form or other in 
reality or in name’.^<^ The Gupta inscriptions ver^’^ often mention this 
ideal, and the kings of this dynasty sought to achieve the 'universal em¬ 
pire’.As a result of their great military conquests, the good names of 
Samudragupta, Ghandragupta II, Kumaragupta I and Skandagupta were 
‘tested by the waters of the four oceans’.** ‘ They had no antagonists of 
equal power in the world.’** The kingdom of Skandagupta was ‘ bounded 


» Fleet, p. 63. « Ibid,, p. 6. • Ibid. 

Ibid., pp. 43, 49, 63; Ep. Ind., XXI, p. 8 (r^. Oupta ooins). 

Ibid. M Ibid., p. 43. i> Kfiman., 1.9. 

1^ Fleet, pp. 6, 43, 49; their gold coins. 

1* Ibid. !• litjf. Oupta Ins. i^ Fleet, p. 68. 

1* Ibid., p. 6 . 1* Baghv, 1.20. *<* Stated in Ant, India, p. 4. 

*1 Fleet, pp. 6, 43, 63, 66, etc. (re/. Oupta coins also). 

** Ibid, ” IMd. 
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by the waters of the four oceans Similar exaggerated statements occur 
frequently in the epigraphic records of the Qupta kings. 

Besides the proper maintenance of law and order in the State, it was 
always considered the duty of the Hindu rulers to support the Br$hnumas, 

Sramapas and others to hold assemUies of poets 
Royal duties and respon- learned men, to make gifts of land to religious 
sifcilities. educational institutions and to advance leaniing 

in every possible way- Not only did great kings like Samudragupta, 
Ghandragupta II, Kumaragupta I and Skandagupta endow lands and 
money for Brahmapas, Buddhists and Jainas, but even the lesser kin^ 
like Buddhagupta, Bhfinugupta, Vainyagupta and others continued this 
practice.*® Thus, the spirit of toleration and respect for other religions are 
the keynotes of the Gupta Age. 

The Gupta kings were the great patrons of art, science and literature. 
Samudragupta himself was ‘ the king of poets ’.** In the field of literature 
§udraka, Visakhadatta and others of lesser repute were outshone by the 
brilliancy of Kalidfisa, who has been called by Rawlinson ‘the Hidian 
Shakespeare In the field of mathematics and astronomy, the Gupta Age 
produced such scientists as Aiyabhatta and VarS^hamihira. Under the 
steady patronage of the Gupta kings the different branches of art reached a 
remarkable level of excellence. Music also received State help, especially 
under Samudragupta.*^ The kindred arts of architecture, sculpture and 
painting exhibit remarkable signs of physical beauty, dignity and grace¬ 
fulness of pose, transparent robes, elaborate halore and wigs. 

The Iring was always expect^ to rule the kingdom according to the 
laws of the sacred texts and Gupta inscriptions, and the contemxwrai^ 
liteiature very often mentions this fact. Perhaps all the Ghipta kings did 
not possess all the requisite qualities in the same degree. There is no doubt 
that kings like Ghandragupta I, Samudragupta, Ghandragupta II, Kum&a- 
gupta I, Skandagupta and others had qualities of statesmanship, heroism, 
self-reliance and intelligence. This is evident from their achievements 
both in the political and other fields. Especially in ancient India, the fete 
of a dynasty largely depended on the personality of the king, and the reig^ 
of a king not having the necessary qualities often caused disaster. T^ 
must account for the misfortunes which overtook the Gupta dynasty during 
the reigns of the successors of Skandagupta. 

Besides being the administrative head of the State, the king was the 
leader of his army.*® It was he who settled the military policy and in 

various ways took a leading part in the straggly for 
Chief commander of the gupremacy or for the preservation of the empire.** 
royal army. supreme control which the king exercised over 

his army was of great importance in the Gupta State. ^mudregupta*s 
brilliant c fl,Tnp^igna in Aryavarta and the Uakdiin&patha bear unmistakable 
testimony to his greatness as a military leader.*® His son and successor, 
Ghandragupta II, also launched many successful campaigns against Ihe 
Sakas, Bgihikftg and others.*^ Skandagupta, the last great ruler of this 
dynasty, saved the Gireta empire from the attacks of the Hfipas and iiie 
Pushyamitras.** No doubt the king was assisted by his minister for war 


** Fleet, p. 63. . 1 , 

” Ref, Gupta Ins. and Coins (AAvamedha corns, etc.). 
Allan, LyrUt Coins; and K&Ud&sa's MSfamkOgnimRira. 


Allan, Ityrist Coins j miu AauuoBo b . 

•* Qvpta Ins.- and Ba^uvcuMa. 

*» Pa-hsk®, p. 67 * (Rseord of the Buddhset O^nkies. 

Aasooial^cn, PekW, IM7): 

•• Flei^, p. ft. •* " 


1967): 

•> mi., pp. 26, iftl. 


r leeD, p. v. 

Pub. Cldnese Buddhist 
m f6«f.,pp. 63. 68, 
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and peace as well as the hi^ military officials in cariying out war operations. 
But the final decision regarding tactics and strategy must have rested 
primarily with the king.^^ 

The most typical of the royal titles, MaMrdjSdhiraja, adopted by 
the Gupta kings, appear alike in their inscriptions, coins and seals. They 
_ ... always prefer high-sounding titles as previously 

oya 1 es. mentioned. Titles such as SarvardjockchheUd, 
Vydghrcipardkrama, Pardkramdnha, Apratiratha, etc., were not uncommon. 
The assumption of these was quite in consonance with the extradhlinary 
power which the king exercised in all spheres of administration. t 

The king had absolute authority over all the affairs of the State, but, 
like other rulers of ancient India, the Gupta king had a council of ministers 
to assist him. In military and foreign affairs he was certainly assisted by 
the Sendpati and the minister for war and peace. 

Only the chief queen in the Gupta Age was designated as Mahddem. 
The Allahabad pillar inscription refers to Mahddem Kumaradevi, the wife of 
p.. . Chandragupta I and the mother of Samudragupta. 

le queen. Dhruvadevi, Anantadevi, GhandradevI and others 

were also Mahddevla. They had some influence over the administration 
of the country. Throughout his long reign Chandragupta I issued gold 
coins jointly in the name of himself and of KumS-radevi.®* Her importance 
in the State can be noticed from a number of Gupta inscriptions. For long 
years Prabhavati Guptfi ruled the VSkataka kingdom as a prince regent. 
Moreover, the Gupta queens had the power of bestowing lands and money 
to religious institutions.®® In ceremonies like Aihamedha and others 
the chief queen along with the king always played a very significant role.®® 
Next in rank to the emperor stood the crown prince. Succession in 
the Gupta empire was confined to hereditary descent in the male line and 

generally the eldest son used to succeed his &ther. 
The crown prince and principle of primogeniture was not always 

e roya succession. followed. Chandragupta I had probably more than 
one son, but he selected Samudragupta as his successor (Yuvaraja).^'^ 
Chandragupta I seems to have been helped by his able son in warfare and 
possibly also in some administrative matters, as was the vogue in ancient 
Egypt. The training of Samudragupta as a Yuvardja may have been of 
great use to him in building up a great empire in course of time. 

For the proper administration of the country the king was assisted by a 
group of ministers {mantrina). They were largely responsible for the 

general welfare of the State. The ancient law¬ 
givers generally state that ministership should be 
hereditary if the son was as capable as his fist>ther.®® 
But according to the BajanitiprakaSa the hereditary principle was to be 
given up if the son or grandson of a former minister had not the necessary 
qualifications, but such a descendant was to be appointed only in such 
State work as was suited to his attainm^ts.®® Thus, the practice of 
hereditary succession to ministerial posts where the son was an able candi¬ 
date was probably followed in the Gupta State. VTrasena-o&ba was the 


The ministers and the 
MantH Pariahad. 


ss Fleet, pp. 6, 25, 53, 68, 141; re/. RaghumnUa. 

Smith; Allan (Chandragupta— Kum&radevl coins); Dr. Maity— Bico. Li/e in the 
Cfupta Period, Appendix III. 

Bp. Ind., XV, p. 41; J.A.SM. (N.S.), XX, p. 58, etc. 

Ahoamedha ooias. 

Fleet, p. 6. 

»« Kane {H.D.S.), III, pp. 107-108. 

•• Rdjaniti, p. 176. 
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Saoluva-Sarndhivigrahika of ChandragiiptA n. He lield tlie acquired 

by hereditary descent.^ 

As regards thw qualifications, the ministers of a monarcdi' should be 
high-bom, pure-minded, heroic, learned, loyal and experts in the practical 
application of the science of polity And * all the actions and omissi<«is 
ofa king should be examined by his ministers, who follow up his schemes 
until they are successful 

Their accomplishments are also recorded in the Gupta inscriptions. 
Virasena-S&ba, the minister of Chandragupta II, ‘ knows the meanings of 
words and logic and the ways of mankind *. In the important State anairs 
he had to give the king proper advice. While Chandragupta was engaged 
in military campaigns, Virasena accompanied the king up to Udaya^pri 
from Pataliputra.^^ Thus it is assumed that he assist^ the king in his 
daka campaigns in the west. There was perhaps no clear-cut division of 
the civil and military duties of the Gupta ministers, as in the da3n9 of Siv5.ji 
and his Aah^-PrctdM/na. They were sometimes simply called ministers (hi^ 
counsellors), Sandhi-Vigrahika (minister for war and peace), Kurmramatyiis 
(cadet-minister), and MarUn-Kumdramalycta.*'^ 

It is not, however, very clear from the Gupta inscriptions whether 
the Guptas had a Central (^uncil of ministers {Mantri-Pariahad).** The 
Sabhyas,*^ mentioned in connection with the selection of Samudragupta 
by his father, may have been the members of the king’s council (or the 
council of ministers). But we have some positive references to the council 
of ministers in the Nitisara of KSmandaka. Regarding the number of 
ministers of the council, * Manu says twelve, Brihaspati says sixteen, and 
Usanas says twenty ministers should form a cabinet. Others again say 
that as many good and deserving counsellors as are available should be 
admitted into the cabinet. Duly entering the cabinet and with mind 
undivided, a king should hold counsel for facilitating the successor of an 
act or undertaking ’.*® Moreover, ‘ the King seeking his own welfare should 
discuss the subject of a consultation separately with each of his ministers. 
After that he should take into serious consideration the opinion of each by 
itself’.*^ Thus, in every matter, the king should consult his wise minis¬ 


ters.*® 

At the head of the judiciary stood the king himself. He was assisted 
by the Mabadandaridyaka*^. Besides that royal court there must have 

been courts for the administration of justice in ihe 
provinces and in the districts, and this work seems 
to have been entrusted to Uparikaa and Viahaya- 
patia respectively. Petty cases in villages were 
usually decided by the headman and the village 
elders. Fa-hsien states that the king governs 
without decapitation or other corporal punishments. Criminals are simply 
fined, lightly or heavily, according to the circumstances of each case. 
Even in cases of repeat^ attempts at rebelli<m they only have' their right 
hands cut off.®® But it is difficult to rely on his evidence in this matter, for 


Other officials of the 
Central Government: 
Mahadav^ndyaka (the 
great administrator of 
justice). 


** Fleet, pp. 26, 86. ** Kamandaka, IV, to. 26*26. ** Fleet, pp. 26, 86. 

** Dr. Boyohaudhuri— PoliUcal Hist, of Ant. Jna., p. 471 (4th ed.), 

** Fleet, p. 4^t—l^e Bilsad inscription refen to a {P<t-^shad. 

** Ibid., p, 6. *• K&man., XI, pp. 74*76. 

« /Wd., p. 77. ** Ibid., pp. 77-^6. 

** Fleet, p. 6; sdme scholars think that he was the chief military official of the 
State. 

® Fa-hsien, p. 86 (Peking, 1267). 
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many of his observations are either wrong or exaggerated.^^ Moreove^> 
all our law-givers testify to the severity of the penal code.®® 

MaMprcUihdra^^ was another high official of the State. He was un- 

Mah&pratih&ra doubtedly the chief of the palace guards and of the 

royal bodyguards in particular. 

The king had to maintain a great establishment for food. In the 
Maurya royal kitchen several hundreds of animals were daily sacrificed 

ETtvjj ^ T -1 for food and a group of officials must have been 

KMdyatapal»t«. engaged for ito management. Unfortu^ly for- 

ther details regarding the kitchen staff are not available. But in % Gupta 
inscription mention is made of an officer designated Khadyafapakika who 
may have been the superintendent of the royal kitchen. 

Espionage probably continued to form an important feature of the 
administrative system in the Gupta period. In the early period 
Dutaha Megasthenes, Kautilya and Aiokan inscriptions 

have left an interesting account of the espionage 
system in the Maurya period. 

A clai^ of men called overseers had to ‘ overlook what is done 
throughout the country and in the cities and make report to the king’.®^ 
Strabo calls them inspectors. He says: ‘They are entrusted with the 
superintendence of all that is going on, and it is their duty to report pri¬ 
vately to the king. The best and the most faithful persons are appointed 
to the office of inspectors.’®® 

It may not be wrong to suppose that the Gupta kings also realized the 
necessity of collecting secret information with the help of spies, although 
their inscriptions do not record any definite information about the es¬ 
pionage system. Kamandaka, however, has discussed the topic quite 
exhaustively, which may show that espionage as a system was not unknown 
in his time.®® 

As regards the qualification of a Dutaka (spy), ‘ a person skilled in the 
inteipretation of internal sentiments by conjecture and by external gestures, 
accurate of memory, polite and soft in speech, agile in movements, capable of 
bearing up with all sorts of privations and difficulties, ready-witted and 
expert in everything, is fit to be a DGiaka'.^'^ InteUigent Dutakaa (spies) 
disguised as ascetics, traders or artisans should go out in all directions to 
acquaint themselves with the public opinion on all matters. They should 
then report it to the king. Even they should be posted in enemies’ country 
for the necessary information to their royal master. They are thus called 
‘ the eyes of the king ’.®® We have a reference of Vijayasena as a DiUaka 
(reporter or spy) of Vanyagupta. 

The military department was a vital part of the Gupta administration. 
The early Guptas must have devoted special attention to the task of devel- 

oping their military organization and resources 

1 1 ary organaza ion. improving the efficiency of their army, which 

accounts for the great success of their policy of imperial expansion. 

The Gupta emperor was, of course, the supreme head of the army. He 
was assisted by the Samdhivigrahika^^ who was the minister for war and 
peace. He was also helped by a group of high military officials. 


Eco, Life of N. India in the Chipta Period, ch. Ill (at the end). 

Kautilya, Manu, N&rada, Brihaspati and others. 

Gunaighor grant of Vanyagupta, Ind. Hist. Quart,, VI, p. 63. 

** Chinnock, Anion, p. 4rl8. .Strabo, HI, p. lOS* 

»• Kftman., XII, pp. 1-49. Ibid., XII, p. 26. 

»* Ibid., XII, pp. 26-27, 31-32, eto. ®» Fleet, p, 6. 
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The McMbalddkihriU^ was undoubtedly the GOfmzDaiuler-iii-ohief 
of the royal army. royal army consisted of infantry, cavalry, navy 
and elephants. There was a very good standing army, drawing libei^ 
and regular pay and suppUed by the government with horses, army equip* 
ment and stores. Sometimes, hired soldiers were also appointed to meet 
the special need of the time.^' 

There *were two other important officials in the military department. 
The Mahdpilupati^^ was the head of the elephant force and most probably 
the EhogihaP^ (keeper of horses) was in chaise of the royal cavalry. 

The army was equipped with various weapons, both offensive and 
defensive. Battle-axes, bows and arrows, spears, pikes, barbed darts, 
swords, lances, javelins, iron arrows and many other weapons were used in 
warfare.®* 


The army thus organized proved extremely formidable and the military 
successes of Samudra^pta, Chandragupta II, KumSragupta I and Skanda* 
gupta bear ample testimony to its efficiency. 

Land was the bed-rock of the Gupta economy. The main source of 
wealth and the chief support of life are India’s rich soil, river system, 

. . mountain ranges and seas. That is why the Gupta 

Land^admimstryion and emperors took special care of the land administra- 
^ tion of the country. 

The term Akaluipa^cdadhikrita is generally interpreted as meaning 
the keeper of the royal records.®® If he is the same as the Ahahapait^- 
dhakaya of Elautilya, his duty was to enter numerous matters in the accounts, 
recover the royal dues from the sureties or servants, to check embezzlement 
and to recover fines for loss due to neglect or fraud.®® Though the functions 
of the Akshapa^lddhikrita cannot be definitely ascertained for lack of 
detailed information, it is probable that he had important duties connected 
with the land administration of the country. 

Gopasvamin was the Akshapafalddhikrita of Samudragupta. He 
ordered the royal scribe to inscribe the Gaya copperplate of the king.®^ 
The more prominent high officials in the department of land adminis¬ 
tration were the Ptistapdlas (record-keepers) who had their offices at the 

<56*1^6 as Well as in the provinces and districts. 

P • They had to discharge various duties in connebtion 

with private and State lands. On the occasion of a land transaction the 
office of the Pustapalas used to make neoessaiy’’ enquiries as to the owner¬ 


ship of the land particularly involved, the aim and object of the intending 
purchaser, etc. Sometimes, there were more than one record-keeper®® 
conducting such enquiries. But it was not arranged smoothly. Sometimes 
disagreement may have occurred. In one of the Damodarpur copper¬ 
plates there is a case where there may have been a slight disagreement be¬ 
tween the Visayapaii and the Pustapalaa. Apparently some objection 
might be raised either by the office of ihe PuatapSUas or by the district 
governor. In a case where no objection was raised by any party 
the department of land records gave its consent to the proposed transaction. 


Sp. Ind„ XXV, p. 52; XXVI. « Nar., V, p. 23; and Bri., XV, p. 13. 

•• Ep. Jnd., XXV, p. 62; Ind. Hist. Quot.^ VI, p. 63. 

*» Ind. Hist. Quat., VI, p. 68. •* Fleet, p. 6; KHUdOsa's Works. 

** Ep, Ind., XXV, p. 62; Sslect Ins. (Dr. Sircar), p. 264, f.n. p. 7; Fleet, p. 266. 

*• Arih, U.7. 

*7 Fleet, p. 266; Xp. Jnd., XXV, p. 62. 

Eoo. lAjs N. India »n tlie Period, Appendix XI. 

Jnd., Xy. pL 6. p. 143. 
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After the ccoisent from the P'ustapdld’s department was received, the 
applicant used to pay the usual price in cash to the district office. Xhe 
plot was inspected by the Local Council. The land was then demarcated 
according to the standard measure. Finally the City Council declared 
the sale as completed and had the transfer recorded in the usual form.^i 

From a careful study of the contemporary inscriptions it is quite clear 
that the State maintained a regular department for the proper survey and 
measurement of land as well as for the collection of land revenue. In the 
three copperplate grants^^ of Dharmaditya and Qopachandra mention is 
made of lands being measured by the length of the haata of upi^ht Siva* 
Chandra. It is elsewhere stated that land was measured acco^ing to the 
length of the hasta of Darvikarma.^s From these inscriptions it is quite 
clear that ^ivachandra and Darvikarma were not record-keepers, for the 
record-keepers are separately mentioned.'^* They were probably the 
royal surveyors of land or officers in some way connected with the fiscal 
department of the king, for we see that in the three grants of Dharmaditya 
and Gopachandra only the measure of Sivachandra’s hasta was accepted 
as a standard measure in a certain locality. The view that the length of the 
forearm of the officer was taken as the unit of land measurement may not be 
acceptable everywhere. iSivachandra was apparently the keeper of the 
stan^rd measuring rod used in the locality, and was officially responsible 
for land measurement. 

Kamandaka suggests that a monarch should take special care of his 
treasury, for the life of the State depends solely upon it.^® His expenditure 

should not be extravagant and he should person- 
Royal treasury: Land inspect the treasury. These principles were 

revenue. probably followed in our period, for we read in 

Kalidasa of wealth being carried by hundreds of mules and camels from the 
royal treasury when Raghu donated fourteen crores of coins to a Brahman.^® 
This is certainly an exaggerated statement, yet there may be some truth in 
it, for we have seen that Samudragupta successfully launched vast cam¬ 
paigns over the major part of India.^^ These must have needed a sound 
treasury and a good army to back up his cause. It is also possible that 
his great southern expeditions had as their main motive the filling up of his 
treasury to provide resources for his more important expeditions in the 
west. 

From the numerous references from the contemporary records it may 
be seen that land revenue formed the greatest source of wealth to the State. 
Generally speaking, the State claimed one-sixth of the produce of the laud 
as its share. The State claimed it in return for the protection of life and 
property granted to it. This is called the subsistence allowance (Vrittih) 
of the king. The account of Kalidasa is fully corroborated by Narada, 
who states that one-sixth of the produce of the soil forms the royal revenue. 

It is taken as the reward of the king for the protection of his subjects.^^ 


N.B .—^For the detailed treatment of land CHhninistratimi, laud revenue, 
vide Economic Life of Notihefn India in the Oupta Period——lOt. S. K. Maity. 
(let ed., pp. 9-70). 

10 Ep, Ind., XV, f.n. p. 68. 

11 Ibid., XX, p. 69; Eeo. Life, Appendix II. 

1* Ind. Ant., 1910, p. 196, pie. A, B, C. 

i» Bp. Ind., XXI, p. 82. Sco. Life, Appendix II. 

10 tC’R.ma. n, V, p. 77; Manu, VII, p. 66; Raghu, XVll, pp. 60, 81. 

10 Raghu, V, pp. 21, 32. 

11 Ibid., II. p. 66; XVII, p. 65; Bah., II, p. 860; V. p. 911 (Beng. Ed.—Chakravorty. 

S. C.). 

10 Nar, XVIII, p. 48. 
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But no Gupta inscri^ion directly states the proportion demanded in 
practice. But £rom the Baigram and the Paharpur copperplates^**, which 
give to the king one-sixth of the religious merit accruing from a donation, 
we may assume that this proportion represented the standard rate in our 
period. Besides this there were various other taxes and royal dues, such as 
vdranga, Uparikara Klpta, Upaklpta, hiranya^ kata, bali, and the supply of 
forced laBour (visthi) and dairy produce.^** 

During this period not only the agriculturists but also the artisans 
had to pay taxes to the State.^^ But we do not know in what way or to 
,, . what extent they were taxed. Another important 

isce aneous axes. mentioned in the Amarako^^s £3 

(tolls and customs). The existence of this is attested by some epigraphio 
evidences. Some of the inscriptions simply record the fiscal term l^ulka. 
The Bihar stone pillar inscription of Skandagupta^* mentions the name 
of a collector (^aulkika) of ^ulka. According to Fleet the l^aulkika is the 
official title of the superintendent to tolls or customs. The second plate of 
DharmSditya^** mentions GopSla-svamin as a customs officer. In the opinion 
of Pargiter, he used to control trade. Probably he used to levy taxes and 
collected State dues on merchandise from traders and merchants. In the 
Faridpur grant of Gopachandra a similar kind of official is referred to.®®^ 
Thus he is the same as the superintendent of tolls and customs of the 
Arthafiastra.®^ 

Another source of the king’s wealth was treasure-trove deposits, mines 
and the digging of salt, all of which exclusively belonged to the State. 
There are many indirect references to this kind of wealth.®® 

In our period a substantial income accrued to the State from fines 
imposed on thieves and wrongdoers. NSrada and Brihaspati give ample 
evidences regarding this item and in many of our inscriptions fines imposed 
on criminals are mentioned.®® 

From the above analysis we see that in the Gupta period there were 
several impositions besides the usual one-sixth—customary due. (Of 
course, it is true that the hhaga-hhoga, Kara, hiranya, Suvarna, dhanya, 
etc. do not imply different impositions.) Thus the early Gupta emperors 
had a very good income from a large variety of sources, accounting for 
their all-round success in different fields of activity. 


Provincial Administration 

The empire was divided into a number of provinces. The provinces 
were called I)e^ or JSAuktis and were governed by Uparika^. Sometimes 
the princes of the royal blood, called KumSramatyas, used to govern the 
provinces. The Uparika may represent the Prddedihis^ of the AiSokan 
epigraphs and the same as the Amdtyaa of the S&tav&hana provinces.®^ 


Bp. Ind., XX, p. 63; XXI, p. 81. 

Bco. Life of N. India in the Qupta Period —*Land Bevenue’ Section. 

Fleet, p. 267 (Gaya C. P. of Samudragupta). 

Amar, 8.28, p. 181 (Shanna and Sardesai Ed.-~-Poona). 

Fleet, pp. 246, 122. Ibid.,p. 60. •• Ind Ant., 1010, p. 200^ 

«« IHd., p. 204. ArOi, yXl; XXII, p. 121. 

Bp. Ind., XV, p. 42: Ind. Biet. Quat., XVII, p. 116; Fleet, pp. 193, 108, 238, 
246. J.A.S.B. (H.S.), XX, p. 63. 

08,116, 118, 122, 238, 247j Bp. Ind., VIII, p. 287; J.ABB. (N.S.),. 
63, etc. 

12 , 217 (1st Ed. Bing.); Hultzsclv—B. B. Ill, p. 4. 

Ins. {Bp. I«d.,Vm). 
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For political and economic considerations Saurashtra was; 

^ one of the most important provinces in ike Qupta empin. ^fkst k 

why, a very ablo maD, Parpada^^, wan ejected by 

Hia qaalMoationa. Skandagupta. Regarding his ability and quatBoa- 
tions, Skandagupta says: ‘Among all my servants put together who is 
there who is suitable, endowed with intellect, modest, possesi^ of a dispo* 
sition that is destitute of wisdom and money, endowed with truth, straight¬ 
forwardness, nobility and prudent behaviour and possessed of sweetness, 
civility and fame—^loyal, affectionate, endowed with many characteristics, 
possessed of a mind that has been tried and is found to be pure hf all the 
tests of honesty, occupied with the welfare of all mankind, capable both 
in the lawful acquisition of wealth and also in the preservation of it when 
acquired, and further in causing the increase of it when protected, and able 
to dispense with it on worthy objects when it has been increased—shall 
govern all my countries of the Saurashtras ? I have it, there is just one man, 
Parnadatta, competent to bear this burden.... And jiist as the gods 
became comfortable and not disturbed in mind when they had appointed 
Varupa to the western point of the compass, so the king felt greatly relieved 
after appointing Parpadatta* as the governor of Saurashtra, who had all 
the requisite qualifications for this highly responsible post. His functions 
were thus executive and judicial. 

District Administration 

For the betterment of administration the provinces were again divided 
into districts, called Viahayaa. There were quite a large number of 
Vishayas in the Gupta empire. Each Viahaya was administered by a 
royal official, known as Viahayapaii, and his office was known as the Adhia- 
thT/na-Adhikarana!^^ (district head office). He was generally appointed by 
the governor of the Bhukti. Kumaramatya Betravarman was appointed by 
the provincial governor to the Viahaya of Kotivarsha.®^ 

In his district head office {Adhiathana Adhikatana), Betravarman was 
assisted by a group of representative people, viz. Nagara-Sreahihi (chief 
merchant of the town), Sarthavaha (chief caravan trader), Prathama-Kulika 
(chief artisan), and Pratharna-Kayaatha (chief scribe).®*^ In every impor¬ 
tant administrative business they used to assist the royal official of the 
district.®® 

Village Administration 

A district had so many villages within it. A village was the unit of 
administration. The administrative and judicial business of villages were 
carried on by the Ordmika.^’’ . He was assisted by a group of village elders, 
such as Kv4v>mJbikaa, Mahattaras, etc.®® According to Asthafiastra,®® the 
■Oramika was not a paid servant of the crown but an elected official of 
the villagers. The royal servant in the village was the Ordma-VridhaA^ 

•2 Fleet, p. 68. 

M Ep. Jnd., XV, 6 pis., p. 180; XXI, p. 81; XX, p. 61; Ind. Hist. Quat., VI, 
p. 68; etc. 

7WS., XV, p. 130. 

•6 Ibid., XV, p. 180 (6 pis.); XX, p. 61; XXI, p. 81; Indian Antiquary (1910), 
p. 196 (Vol. 39). 

96 jETco. Life of N, India in the Qupta Period —II (Land sale), etc. 

•7 Ibid., f.n. p. 96 {XV). •• Ibid., f Ji, 96. 

00 Atih, pp. 48, 161, 168, 169, 178 (1st ed.); Lllders, No. 1327. 

JO® Ibid., pp. 176, 248 (let ed.). 
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But Meuiu^^^ 860018 to suggest that he was Ute king’s leptesentaluve in tihe 

villages. 

The Gupta king thus oontoolled the whole maohinety of the govern¬ 
ment and had the laj^est share in the formulation of the polioy. He wielded 
very extensive powers, commanded the army, administered justice, issued 
rescripts and granted remission of taxes. But he could not be a despot 
always, for many of the laws of the land had a sacred character, being 
derived from the Vedas and Smritis, and were to a certain extent indepen¬ 
dent of the royal control. Besides these many of the ordinary secular 
laws were originated from the guilds and corporaticms and local customs. 

The king, however, maintained a hierarchy of administrative set-up 
through the provincial heads. Provincial governors were directly appointed 
by the king and were responsible to him in the administrative affairs. 
Through him the king also influenced the district administration, for the 
Viahayapatis were again appointed by the Uparikcta (governors). 

Under ancient conditions the king was supposed to be the military 
lord of the State. He had to depend largely on the military strength of 
the State for the preservation and extension of his kingdom. But there 
may have been some shortcomings of the military administration. Not 
only that, the whole administrative set-up depended largely on the per¬ 
sonality and valour of the king. As long as the great kings like Chandra- 
gupta I, Samudragupta, Ohandragupta II, KumS,ragupta I and Skanda- 
gupta were ruling the empire, the people enjoyed peace and prosperity in 
Gupta India. But after their death the great Gupta empire was destroyed 
like a house of cards. Forces of disintegration continued right up to the 
establishment of British power in India. But in contemporary China 
one dynasty succeeded another, and even in case of the division of the 
empire and the secession of provinces from the central control, the empire 
ultimately survived and maintained its existence.*®^* On the other 
hand, in India the empires under the Mauryas, Kushanas, Guptas, P&las, 
Bashtrakutas, Cholas and many others vanish^ altogether within a few 
centuries of their foundation, although many of the kings of these dynasties 
were great conquerors and administrators as well. 

According to Dr. A. L. Basham ,1®^ they failed to establish an adequate 
administrative set-up. Moreover, ‘ in both India and China civil servants 
were selected by examination, but the examination system of ancient 
India was merely the testing of the honesty and loyalty of the servant of 
the State by means of spies and agents provocateurs. The textbooks on 
polity regularly advised that all bureaucrats should be continually watched 
by spies. In such circumstances an atmosphere of suspicion and mistrust 
must have prevailed throughout- the civil service of the ancient Indian 
kingdom and led to inefficiency and lack of initiative.’ It would thus 
‘ seem that the Indian bureaucrats, even under the Mauryas*, Guptas and 
many others, ‘ never achieved the comparatively high standards of efficiency 
and probity reached by the Chinese mandarin, trained in the poUticu 
ethics of Confticius*.^®® 


101 Manu, VU, pp. 116-119. Ab f.n. p. 102. 

**** The Indian Sub-continent in Historical Perspective, pp. 10-11. (Pub. School of 
Oriental and African Studies, London Uni.). 

>«« Ibid. 
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WILLIAM CAREY AND PANDIT VAIDYANATH 
^ By A. K. Majumdab 

{Paper received on 18th October^ 1960) 

While going through the proceedings of the Port William College, I 
came across several letters and resolutions which throw some light on a 
little known Marathi scholar named Vaidyanath.^ As I am not a student of 
the Marathi literature, it is not possible for me to assess the value of Vaidya* 
nath’s works, but the evidence which I have come across leaves no doubt of 
the importance of the help which he rendered to William Carey, who occupies 
an important place in the development of modem Marathi. This fact is 
more or less known and Prof. Bhate writes: ‘ Dr. Carey was assisted in all 
his literary work in Marathi by a Pandit named Vaidyanath.’ Prof. Bhate 
then adds: ‘ Dr. Carey published in all about 10 books in the Marathi lan¬ 
guage such as Simhasa^battisi, a history of Baja Pratapaditya, and the 
genealogy of Raghoji Bhosale.’^ This statement gives scant recognition to 
Widyanath. As the letters will show, the SimhasaruU>attiai and the Life of 
Raja Pratapaditya were translated by Vaidyanath, and Carey had nothing 
to do with the preparation of these books, except that he published these 
books from his press at Sorampore, and induced the Port WiUiam College 
to subscribe for 150 copies of each book. Vaidyanath also wrote the 
genealogy of Raghoji Bhosale and translated the H'itopadeia into Marathi. 

It has sometimes been assumed that from the beginning of his career at 
the Fort William College, Carey had been teaching Marathi. But the facts 
are that oven in February 1803 there was no provision for teaching Marathi 
in the Fort William College, and one R. Jenkins was granted Rs.30 per 
month for payment to his private Marathi tutor.* Next year Vaidyanath 
was appointed on Carey’s recommendation on a salary of Rs.lOO per 
month.* 

It should be noted that even when Vaidyanath was appointed, few 
students offered themselves for the study of the Marathi language at the 
Port William College. A few years later a similar college was opened at 
Bombay, and since then we do not find in the Proceedings of the Fort 
William College the record of any Marathi examination. But probably 
some instmction was given, particularly to military students, and we find 
Carey writing to the Council of the College on 2nd February, 1816: * As long 
as the Marhatta Language is taught in the College there will be a necessity 
for a Pundit of that language. Vaidyanath has ably performed his duties 
of his office from the time of hk first appointment till the present time. 
His allowance was formerly reduced from 100 Rupees per month to 80, and 
I think cannot with propriety be reduced further.* * 


* Q. C. Bhate in his History of Modem Marathi literature, 1800—1938 (1939), p« 69, 
gives tibe name as VidyaiiAth. But from the diffSsrent fellings in the Prooeedinga! of 
the Gounoil of the Fort William College, the name ajmears to be Vaidyanath. Boe- 
back.in ^ Annala of the College of Fort WilUam, Appendix HI, p. 60, writes the name 

. in Kagri as Vaidyanath. 

B Bhate, op. eit,, p. 69. 

* Ho«MMi9e,Ho.rSh9, Pieoeediiigsof 7thMarch, 1303, pp. 161-62. 

* See Iklow Letter No. 1. 

* Home Miac. No. 6^, pp. 60^93. 

( 288 y , 
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It ^ms that, though working under Carey, Vaidyanath conducted the 
Marathi classes practically alone. Carey was almost always officially 
designated as ‘ Professor of Sanskrit and Bengali *. In a report regarding 
the working of the College, dated 31st October, 1818, Carey as usual is des¬ 
cribed as the Professor of Sanskrit and Bengali, and a marginal note adds: 
Dr. Carey also gives occasional instruction when called for in the Marhatta 
language.’ ^ 

It has sometimes been stated that Carey’s original salary of Bs.600 
per month was increased to Rs.1,000 when the teaching of Marathi was 
added to his duties.^ But that is not the case. Salary of the Promssors of 
the Port William College was Bs.1,000 or more but Carey being a Non¬ 
conformist was disqualified to hold the post of a Professor under the following 
clause of the Statute of the Port William College: ‘ all the superior officers, 
the professors, and lecturers solemnly and faithfully to promise and declare 
they would not maintain publicly or privately any doctrines or opinions 
contrary to the doctrine or discipline of the Church of England.’ * To meet 
the case of Dissenters and Homan Catholics, a lower class of officers was 
created, from whom no such declaration was required, and whose allowances 
were fixed at a maximum of Rs.fiOO a month. Carey was called ‘ Teacher 
of Bengali ’ and not ‘ Professor ’ like his colleagues. 

Later, Carey submitted the following application to the College 
Council ®: 

Gbntlembn, 

I beg leave to submit to your consideration the following circumstances 
respecting my situation in the college of Port William. 

At the commencement of the Institution, I was engaged to teach the 
Bengalee language on a salary of 600 Rupees per month. I had also the 
use of an apartment in the college, and, while the Public Table was con¬ 
tinued, had also the benefit of that. 

I have since been employed to teach the Sanskrit and Mahratta langua¬ 
ges, and have composed Grammar in the above three languages for the use of 
the Students. 

During the first years of the College the Bengalee was not so much 
studied as it is at present. I have now generally a class nearly as numerous 
as the Persian and consequently an increase of labour. I am obliged to 
hire accommodation at Calcutta, to provide a table and to keep a horse to 
convey me from my residence at Serampore to the College. 

As the cultivation of the Bengalee language is deemed by the Honour¬ 
able Court of Directors of great importance to the public services, I humbly 
hope the Governor General in Council may not deem it improper to place 


• Home Miac. No. 666, p. 261. 

^ A. K. Priolkar: The Printing Frees in India (Bombay, 1968), p. 62. 

Sri Sajani Kanta Das in big Bengali biography of Car^ (SShUya-l^tdhaka-OharUa- 
tn&ld. No. 16, p. 25) refers to a letter from Carey to one SutolifiFe in which it is said to 
have written that as a result of his becoming the teacher of Marathi his salary was 
inoreMed by B8.200 to B8.700 some time in 1804. Sri Das neither quotes the letter 
nor gives any reference, so that it is impossible to check this statement. But from 
the records ^of the Fort William College this does not appear to be correct, and 
Carey’s application given below tends to show that his original salary had not been 
inoreased till the date of the application, namely 19th August, 1806. I am therefore 
unable to believe Sri Das’s statement until (Prey’s original letter to Sutelifib is 
produced. 

Stowhman; The lAje and Times of Oareyt Mar^man, and Ward (London, 
1869), I, p. 149. ^ 

* Home Misc, No. 660. Proceedings of 27th August, 1606, pp, 166-67.; 
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the Bfflogalee Teacher on a footing with the othw Teachers in the HindpcfS* 
tanee and Persian Departments. 

1 commit my case, Gentlemen, to your attention, and request, if you 
approve, it may be stated by you to the Hon*ble the €k>vemor General 
in Council. 

3 I have the honour to be, 

Sir, 

August 19,1806. Your &ithhil servant, 

W. Cabby. 


The application was considered favourably and Carey’s salary was 
increased to Bs.1,000 per month. But it is evident from this application 
that the increment had little to do with the teaching of Marathi. 

As has been stated above, Vaidyanath translated the Idfe of Bc^a 
Pratapaditya and some other works which are now ascribed to Carey. But 
he also seems to have collaborated with Carey in preparing the Marathi 
Bible and the Grammar to such an extent that some credit is due to him. 
Shortly after the Fort William College was started (1801), the Serampore 
missionaries began to plan to translate the Bible in the principal languages 
of India, and ll^rshman, Carey’s biographer, states that they submitted 
their plan for approval to the Society in England at the commencement of 
1804. One of the reasons which led the missionaries to plan so ambitiously 
was, as Marshman puts it, that ‘ . . . they were in a position, by 
Mr. Carey’s connection with the college, to obtain the assistance of learnt 
men from all these countries’ (Madras, Maharashtra, etc.). It is apparent 
from Carey’s letter that such indeed was the case, ana ho found Vaidya- 
nath’s help in translating the Bible to be so useful as to recommend him 
for a post in the Fort William College and start the Marathi department. 
The financial condition of the Serampore Mission was never very sound, 
and this was probably the only way in which Carey could pay Vaidyanath 
an adequate salary. Apparently Vaidyanath had been engaged in trans¬ 
lating the Bible for about six months before his appointment to the College. 
For, in a letter dated 7th September, 1803, d^rey states that a Marathi Pandit 
was translating the Bible,and it may be presumed that this Pandit was 
Vaidyanath. Thus it may be concluded that after Vaidyanath had trans¬ 
lated the Bible into Marathi for six months to Carey’s satis&ction, the 
latter found for him a suitable employment in the Fort William College. 
The Marathi Bible was, however, known as Carey’s work, but years later, 
when some of Carey’s translations were criticized for defective language, it 
was pointed out that *... the Mahratta version was more likely to be &ee 
from such inaccuracies than several others. It was executed under the eye 
of the Mahratta Pundit attached to the college of Fort William, who had 
been selected for the office, amid many competitors, for his superior attain¬ 
ments in oriental philology *. 

Regarding Carey’s celebrated Marathi Grammar, Marshman writes: 
’Lord Wellesley had determined to introduce the study of Mahratta into the 
College, for the benefit of the students from the Bombay Presidency; that 
language was therefore added to the list of translations, and Mr. Gstrey 
began the compilation of a Mahrat^ grammar.’ From this statement it 
would appear that Carey alone i^d compiled the grammar. But, the 


u lieitez No. I—we Araendix. 

^ MArahTnaiv. op. Xl, |ip. 445-46. 


Marahmao, cp. eit., I, pp. 19S-94. 
U Quoted raolkar, op. oif., P. 61. 
u X P-164. 
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College Council Proceedings of 20th September, 1804, records a list of works 
in oriental langmtges prepared or under preparation by members of the 
College staff. Some of these works had already been published and others 
are stated to be ^in the press’. In the latter group we find the following 
entry: *Mahratta, preparing for the press, a grammar of Marhatta by 
Vydunath Marhatta a Pandit in conjunction with W. Carey.’ This state¬ 
ment must have been supplied to the College Council by Carey. It there¬ 
fore becomes somewhat difficult to explain his subsequent statements made 
to the Council. For example, in a letter written to the College Council on 
3rd September, 1806,Carey states that he had written the grammar. Again 
in his application for an increased salary, quoted above, he makes the same 
claim. Carey was a man of unexceptional probity and one cannot impute 
any dishonest motive to him. But on the available evidence the only 
possible conclusion is that both the Bible and the Marathi Grammar were the 
joint works of Carey and Vaidyanath, but the scheme and the final decision 
being Carey’s, he could claim the authorship. Secondly it may be sug¬ 
gested that no Englishman in the days of Lord Wellesley would be disposed 
to associate his name with people, whom even a humanitarian like Carey 
habitually referred to as ‘natives*. 

About the authorship of the other works, namely the Buttis-simhaaoma, 
the Hitopadeaa and the Life of Raja Pratapaditya, there is no doubt, Vaidya¬ 
nath translated all the three as Carey repeatedly pointed out in his letters,^ ^ 
though in the later Proceedings of the College Council, Carey is invariably 
shown as the author. Apparently the title-page contained Vaidyanath’s 
name only, for Roebuck describes him as the author of these books. Roe¬ 
buck, however, ascribes to Carey the compilation of a book of Marathi 
letters. But this book seems to have been the one written by one Vitthal 
Pandit, who was for some time employed in the Port William College as a 
Marathi writer as mentioned in Carey’s letter of 13th June, 1814.Nothing 
more is known about this Vitthal Pandit. 

About Vaidyanath also wo know very little. In the report on ‘Estab¬ 
lishment of the office of the College of Fort William as it stood on the 1st of 
November 1816’, Vaidyanath’s age is given as 65.i® But this list is not 
free from error as his date of joining the college is shown as September 
1801. He joined the Fort William College in 1804, and, presuming his age 
given in the above-mentioned list to be correct, was at that time about 
40 years old. Carey testifies that he knew Marathi, Bengali and Hindus- 
thani (i.e. Urdu) quite well, and had a ‘tolerable knowledge of Sanskrit, 
Persian and Uriya’. Carey also certifies that he was ‘ well skilled in colla¬ 
teral tongues ’, 20 by which he probably means Konkani and Gujarati. This 
testimony coming from a linguist of Carey’s calibre must be taken as a 
proof of extraordinary abilities. Few Indian scholars today know so many 
languages. 

Carey was extremely devoted to Vaidyanath. When there was an 
economy drive in the College, Vaidyanath’s salary had to be reduced to 
Rs.80. But later Carey tried to abolish the post of a Bengali writer, and 
restore Vaidyanath’s former salary. The Council, however, did not accept 
Carey’s proposal, but Carey did not allow any further cut in Vaidyanath’s 
salary. 

As mentioned above, Vaidyanath translated the Bengali book. Raja- 
Pratapaditya-charita, into Marathi in 1806. This book has the distincti<m 

Home Miee. No. 559, pp. 352-53. App^dix, Letter No. HI. 

Appendix, Letters Nos. IV and VII. 

Appendix, Letter No. IV, for Boebuok, aee above f.n. 1. 

Home Miac, No. 664, p. 291. Appendix, Letter No. I. 
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of being the first modem Bengali prose work of importance to be printed, 
and if Oarey is to be believed, Vaidyanath’s work was * the first effort which 
has been made to write elegant prose in that (Marathi) Language’.*^ On 
Carey’s recommendation the Council of the CoUege awarded Vaidyanath a 
cash reward of Bs.SOO for his translation. 

We ^o not know exactly when, or under what circumstances, Vaidya- 
nath left the College. In a return date, June 1819, Vaidyanath’s name 
appears as a member of the staff. But in the next return, dated May 
1820,^^ his name is dropped. He must have left the College some time be* 
tween June 1819 and May 1820. 


Lbtteb fbom the Teachbb of the Bengalee and 
Shanscbit Languages 


To 

The Council of the College of Fort William. 

Gentlemen, 

The Pandit Bydinath is well acquainted with the Marhatta, Bengalee 
and Hindostanee Languages and has a tolerable knowledge of the Shanscrit, 
the Persian and the Oorea. Should it be thought proper to appoint a 
chief Pundit in the Marhatta Language, I can recommend him as a very 
proper person, he being a Marhatta of a good family and well skilled in the 
collateral tongues. He was formerly Pundit to I. H. Lovett Esq. and is 
now employed by me in translating the Gospels into the Marhatta Language. 

23 January, 1804, I am. 

Gentlemen, 

Your obedient humble servant, 
W. Cabey. 

‘ Resolved that Bydanath Pundit be placed on the College Establish¬ 
ment with a salary of one hundred Rupees a month, as Teacher of the 
Marhatta Language under the Superintendence of Mr. Carey.* 

(Homfi Misc. No. 569, p. 307.) 


To 


TI 

The Council of the College of Fort William. 


Gentlemen, 

The first Pundit in the Mahratta Language, Vydynath, has made 
translation of the History of Raja Pratapaditya firom the original Bengalee 
into Mahratta. As this is the first effort which has been made to write 
elegant prose in that Language, and will be a very useful class book, I 
recommend it to your notice as an attempt for which it will be proper to 


App^dix, Letter No. Hi 

Home Miw. No. 565, p. 419; No. 566, p. 116. 
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^ve Bome reward to the translation. I enclose the Manuscript for your 
inspection. 

4th July, 1806. I am. 

Gentlemen, 

Your most obedient servant, 
W. Cabby. 


{Home Misc. No. 669, p. 442.) 


To 


III 

The Council of the College of Fort William. 


Gentlemen, 


In consequence of the office of teaching the Mahratta Language having 
been confided to me, I found it necessary to write and print a Grammar of it. 
This work having been undertaken solely for the benefit of the College and 
being a work, which from its nature must have a very confined sale, I take 
the liberty of soliciting the Council of the College to subscribe for a number 
of copies for the use of the institution. 

I have prepared, and nearly arranged materials for a dictionary of the 
Mahratta Language, convinced that the progress which a student can make 
therein without that necessary help must necessarily be very slow. But 
it is necessary for me to state that it would be an highly improvident step 
for me to engage in the printing and publishing of it unless the Council of 
the College think proper to encourage it by subscribing for a number of 
copies. It is supposed that it will make 600 pp. in Octavo and may be 
sold for 16 Rupees a copy. 


3rd September, 1806. 


I am, 

Gentlemen, 
Obediently yours, 
{Signed) W. Cabby. 


{Home Miac. No. 669, p. 447.) 


To 


IV 


Captain A. Lockett, 

Secretary of the College Council. 


Sir, 

Lectures in the Mahratta Language being now established in the 
College, 1 request you will iBy before the College Council the necessity of 
printing certftin books in that Language for the use of the classes. 



1969] 


WILLIAM CABBY ABD PANBXT VAIDYABATR 


289 


There is in the College Xabrary a Volupie of letters on yanons snbjeats 
written in Hahratta by Vittul I^dit who was formerly eimployed as a 
Mahratta writer in the College'; and a translation of the History of Rma 
Pritapaditya [a»c] from the Bengalee made by Vidyanath, the Chief Punmt 
in the Mahratta department. These will be two works proper for the study 
of the lower classes. To these I recommend the adding of the BvUrish 
Singhasuna, and the HUopadesha for the higher classes. The two last may 
be translated by the Chief Pundit Vidyanauth [sic] as a part of his official 
duty. 

I therefore request that these books may be printed for the use of the 
Mahratta class. At the same time I propose to undertake the printing of 
them if the College Council will subscribe or ensure a subscription for the 
hundred and fifty copies at the usual rate for a hundred pages. 

A Pundit has written in the Bengalee Language a commentary on the 
Bhagavai Qeeta which is well executed, and highly deserving of a reward, it 
being calculated to combine the study of the Bengalee Language with a 
valuable piece of assistance in the study of Sangserit. I therefore request 
that a small reward not less than fifty Rupees be given him for the work. 
At the same time I propose to print the weta in Sanskrit with this com¬ 
mentary in the Bengalee Language at my own private exj^nse, if the 
College Council have no objection to its being thus made public. 

17th Feb., 1814. I am, 

Sir, 

Yours obediently, 

W. Cabby. 

{Home, Miac. No. 663, p. 67.) 


To 

Captain A. Lockett, 

Secretary to the College Council. 

Sir, 

I will thank you to inform the College Council that the expense of 
printing 150 copies of the four works which I have recommended for the 
Mahratta Class will be as follows. 


160 copies of Letters, pp. 100 325 

150 copies of History of Pratapaditya, pp. 160 640 

160 copies of BvUrish Bingasun, pp. 200 670 

160 copies of Hitopadesha, pp. 260 866 


Bb.2,401 


This calculation is made on the supposition that the works will be 
printed on the best Patna paper. If they are pointed on English paper 
the expense will be inoreassd in proportion to the goodness of the paper. 
Should the number of pages be fewer in the Bfahratta than in the Bengalee, 
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from which this calculation is made, the price of the works will be proper- 
tionably reduced and vice versa. 


4th March, 1814. I am, 

Sir, 

Yours obediently, 
W. Cabby. 


{Home Misc. No. 563, p. 68.) 


VI 


To 

C. M. Rickets, Esqr., 

Secretary to the Government. 


Sir, 

Some Military students having been lately permitted to study the 
Mahratta Language in the College, and Books in that Language being in 
consequence much required Mr. Carey, the Sanskrit and Bengalee Professor, 
has submitted a proposal for translating and publishing at the expense of 
the Government 160 copies of each of the following works. The whole to be 
printed on the best Patna paper at the following rates. 


160 copies of Letters, pp. 100 325 

,, ,, „ History of Raja Pratapaditya,-pp. IQO 640 

,, ,, „ BvMrish Singhasan, pp. 200 670 

„ ,, „ Hitopadesha, pp. 260 866 


Rs.2,401 


The Council of the College under the circumstances stated request 
that you will submit to His Excellency the Right Hon’ble the Governor- 
General in Council their recommendation that 150 copies of the above 
mentioned 4 works be subscribed for on the part of Government. 

I ha ve the honour to be, 
Sir, 

College of Port William, Your most obedient servant, 

16th March, 1814. A. Lockbtt, 

Secretary, C.C. 


{Home Misc, No. 663, p. 69.) 

To this letter the Secretary to the Government replied on March 26, 
1814, agreeing in principle ^o the proposal but suggesting that instead of 
150 copies 100 may be subscribed. To this Carey replied. 


{Home Misc> No. 663, p. 70.) 
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To 


VII 


Captain A. Lockett, 

Secretary to the College Council. 


Sir, , 

I had two reasons for recommending a Subscription of 160 copies of 
the four works requisite for the Mahratta class. 

First: I understand there is a general order to send 50 copies of all 
Works subscribed for to the other Presidencies in which case the remaining 
fifty copies would be soon expended, and as it would not answer our purpose 
to print a superfluous number of Copies of Works which could not be in 
much demand the additional 60 copies would prevent the necessity of soon 
printing a second edition. 

Secondly, the Mahratta language is but little studied at present, we 
therefore cannot reasonably expect to sell fifty copies besides those sub¬ 
scribed for by Government. But the subscription for 100 copies would 
scarcely be a remuneration for the necessary expenses for the Press, the 
subscription, however, for 50 additional copies will make it worth our 
employing the Press for that purpose. 

I beg leave to observe that I made no proposal to translate. Two of 
the works proposed to be printed are in the College Library in MSS. and 
the Chief Pundit in the Mahratta department will translate the two others 
as a part of his official duty. 

15th April, 1814. I am, 

Sir, 

Obediently yours, 

W, Carey. 

{Home Misc. No. 563, p; 70.) 

Carey again wrote on this subject. 


To 


VIII 


Captain A. Lockett, 

Secretary to the College Council. 


Sir, 

In consequence of a doubt having been mentioned by you whether 
Government should subscribe for one hundred and fifty copies of the four 
Works recommended by me for the use of the Mahratta class (in which case 
we should not print more than two hundred copies in the whole) or whether 
a larger edition should be printed wholly at the expense of the Government, 
1 take the liberty of enclosing the accompanying memorandum which will 
show the price at which we proposed to print the 160 copies and the addi¬ 
tional expense of printing any given number of copies more than that 
number. 

4th May, 1814. 

Sir, 

Yours obe^ently, 

W. Cabby, 


I am, 




A. K. MAJITMDAII 




fmi, 


Memorandum sent to the College on 1st March, 1814. 

Bs. a8.p. 


160 copies Mahratta Hiiopadeah, 260 pages including paper 866 0 0 

160 ,, Letters, 100 pages including paper 326 0 0 

150 ,, Pratapaditya, 160 pages including paper 640 0 0 

160 ,, Buttrish Singhttaon^ 200 pages including paper 670 0 0 

Upon Patna paper for each himdred of the Hitopadeeh beyond the 160 copies 70 0 0 
,, Letters each 100 22 0 0 

,, Pratapaditya each 100 ^ 36 0 0 

,, BuUrish Singhuaon each 100 44 0 0 


If these Works be Printed on English Printing Demy, the Price of Paper 
for each hundred will be double that of Patna. 


(Home Miac. No. 663, p. 71.) 


IX 

(The naine of the person to whom addressed not given.) 

My dear Sir, 

The College Council I believe has not come to any determination res¬ 
pecting the works to be printed for the use of the Mahratta class. A ques¬ 
tion I think was started whether Government should subscribe for 160 
copies or take the whole impression amounting to any member (number) 
of copies, they may please to order. To enable the College Council to 
determine this question I some time ago sent to you an account of the 
additional expense of printing any number beyond the 160 copies. 

I wish to remark that as we cannot expect these works to sell in the 
Market it will not be worth our while to set (?) the press for a smaller number 
than 160 copies, nor could we without loss print an impression of more 
than 60 copies more than are subscribed for by Government. 

You will oblige me by bringing this matter to a termination as soon as 
possible, as the first sheet is composed, and cannot be printed off till the 
decision be known. 

22 nd July, 1814. I am. 

Very truly yours, 

W. Carey. 


(Home Miac. No. 663, p. 176.) 


To 


X 


Captain A. Lockett, 

Secretary to the College Council. 


Sir, 

I do not recollect having before seen the remark on my letter to the 
Collie Council directed to you (on) April 16th which remark is dated Juty 
20 th and request me to state the rate of subscription for which we will 
engage to print one hundr^ copies of each of the Works required fol^ the 
Mahratta class. 
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I beg to observe that the printing of one hundred copira for the college 
at the rate which 1 pr^osed for one hundred and fifty copies would not 
ensure us a profit sufficient to indemnify us for employing the press on so 
small an addition. If, therefore, the number subscribed for by tiie Govern¬ 
ment be only one hundred, the price for each copy must be augmented 
so as to bcoa sufficient indemnity. 

In my memorandum of the additional expense of printing any given 
number of copies beyond the 150 which I at first recommended, I have 
stated that the additional expense of every hundred copies of 

The Hitopodesha will be 70 Rupees] 

The Letter do. 22 do. if printed on 

Pratapaditya do. 35 do. Patna Paper. 

Buttrish Singhasun do. 44 do. 

As the price of the paper is the only thing which would make any 
difference between the expense of printing one hundred copies, and one 
hundred and fifty, a deduction of half the sums calculated for.every addi¬ 
tional hundred will show the sum for which we can afford to print an addi¬ 
tion of one hundred vizt. 

Hitopodesha, 150 copies calculated 866 Rupees deduct 35 = 831 for 100 copies 
Pratapaditya do. 540 do. 17^ = 522^ 

Letters do. 325 do. 11 =b 314 

Buttrish Singhasun do. 670 do. 22 =t 648 

If these works would sell in the Market, I could have made a greater 
deduction, and, indeed, should not have asked for a greater subscription 
than is usual in such cases, but we cannot reasonably count on the sale of a 
single copy, and therefore must look to Government for a remuneration 
which the price above stated will be. 

28th July, 1814. I am. 

Sir, 

Obediently yours, 

W. Cabby. 


{Home Mise. No. 563, p. 176.) 


To 


XI 


A. Trotter, Esq., 

Acting Secretary to the Government. 


Sib, 

I am directed by the Council of the College to acknowledge the receipt 
of Mr. Secretary Ricketts letter of the 25th I^roh, and to transmit to you 
for the Orders of His Excellency the Vice-President in Council a Copy of 
Dr. Carey’s letter of the 15th April explaining his reasons for proposing a 
subscription for 150 copies of the four Mahiatta Works therein mentioned 
AS also a copy of his letter of the 28th July stating the terms on which 100 
copies may be famished. 

The difference of the subseription ^uired for 150 or 100 eopiee of the 
four works proposed to be printed being 86 Rnpees only, and as printed 
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Books in. the Mahratta Language may be useful at Madras and Bombay, 
the Ck)llege Council beg to repeat their recommendation that 150 copies 1^ 
subscribed for at the stated charge of 2,401 Rupees. 

College of Fort William I have the honour to be, 

3rd August, 1814. Sir, 

Your most obedient servant, 
A. LooKiftT, 

Secretary, ^.C. 


{Home Miac, No. 563, p. 177.) 

In a letter dt. 9th August, 1814, the Government permitted the print¬ 
ing of 150 copies @ 2,401 Rupees as suggested by Carey. 

{Home Miac. No. 663, p. 178.) 


To 


XII 


A. Trotter, Esq., 

Acting Secretary to Government Public Department. 


Sib, 

One hundred and fifty copies of Dr. Carey’s BuUriah Singhaaun having 
been received into the College Library, I am Erected by the Council of the 
College to transmit for the purpose of being submitted to the Honourable 
the Vice-President in Council the enclosed Bill for the same amounting to 
Sicca Rupees 616-6-6 being Rupees 63-9-6 less than the Estimate submitted 
to Government for the number of copies in question of this the Work, with 
their recommendation that it may be passed. 

2. The Bvttriah Singhaaun is one of the four Mahratta Works, a 
Subscription for 160 Copies of which was authorised by Government in the 
9th August, last. 

College of Fort William I have the honour to be, 

7th February, 1816 Sir, 

Your most obedient servant, 
Th. Roebuck, 

Actg. Secy., C.G. 


{Home Miac. No. 664, pp. 309-10) 
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floral organogeny and development op male and 

FEMALE GAMETOPHYTES IN TWO SPECIES OP 
SCROPHULARIACEAE 

By Niranjan Pal* 

(Communicated by Sri S. K. Saraswati) 

(Paper received on 4th January, 1961) 

The family Scrophulariaceae has received much attention from the 
embryologists all over the world. A considerable amount of work on the 
embryology of this family has been done in India also. In spite of this, 
a large number of genera of this family still remain to be investigated; 
among them are Ldndenhergia and Mazus. 

L. indica (Linn.) Kuntze is a lithophyte, widely distributed in India 
and neighbouring countries. It appears to be a polymorphic taxon. 

Mazus japonicus (Thunb.) Kuntze {M. rugosus Lour.), a small waste- 
place sciophytic weed of the monsoon, is also very widely distributed in 
India. 

Materials and Methods 

Lindenhergia indica and Mazus japonicus were collected from various 
places in and around Calcutta during the rainy seasons. The larger flower 
buds and mature flowers were dissected before fixation in weak FAA; those 
of L. indica were treated with Carnoy’s fluid (6:3:1) for a few seconds 
to facilitate proper penetration and later washed prior to fixation. Cus¬ 
tomary methods were followed and sections were-cut between 7—11 microns 
in thickness. Heidenhain’s and Delafield’s haematoxylin were employed 
for staining the sections. 

Observations 

(i) Organogeny of flower 

The sepals arise first as protuberances from the sides of the dome¬ 
shaped floral primordium (Figs. 1, 10). A second whorl of appendages 
soon becomes apparent above the sepals. As it grows, it gives rise to two 
concentric whorls which grow separately from each other. The outer 
members constitute the gamopetalous corolla and the inner differentiate 
into the epipetalous stamens (Figs. 2, 11). Next, the carpellary primordia 
originate. Thus, the order of development of floral organs is similar to 
other members of this family (Schertz, 1919; Krishna Iyengar, 1940; 
Srinath, 1940; Srinivasan, 1940; SafeeuUa and Govindu, 1960; Bal and 
Pal, 1961). 

(ii) Microsporogenesis and development of male gametophyte 

The hypodermal archesporium diffarentfates in the four lobes of the 
young anther (Figs. 4, 12). In Mazus japonims these cells are large in 
size and less in number. They divide peiidiiially followed b^ f^her 
periclinal divisions in the parieW cells (Figs. 4, 5, 12, 13). The cells of 

* Biology DepArtaaeat, Maulana Azad College, Caloutta>13. 
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the outer layer divide again peiiclinally to give rise to the anther wall of 
four layers of cells, including the epidermis. 

The endothecial cells at maturity show characteristic thickenings. 
The thickenings are perceptible at a late stage of development; at this 
time a few celb become biseriate and the inner smaller cells do not show 
thickening in their walls. The middle layer soon disorganizes and the 
innermost layer differentiates into the secretory tapetum. The tapetal 
cells become binucleate; in MazvA japonicvs the two nuclei may fuse to 
form a large tetraploid nucleus (Fig. 14). ^ 

The primary sporogenous cells divide and become converted wto micro¬ 
spore mother cells. They undergo reduction divisions and the microspores 
are arranged in a tetrahedral or rarely in an isobilateral manner. 

The pollen grain during development is somewhat elongated and shows 
three alternate longitudinal ridges and furrows. Soon it becomes more or 
less spherical. The mature pollen grain is binucleate (Figs. 8, 16). Schnarf 
(1931), Srinath (1934), Milsaps (1936), Raghavan and Srinivasan (1941) and 
Tiagi (1956) also record binucleate pollen grains for other taxa of this 
family. . The tricolporate pollen grain has spindle-shaped long colpa (Figs. 
9, 17). It is psilate and oblate in Lind&nbergia indica but finely reticulate 
and suboblate in Maziia japmdcna. The average measurement of a pollen 
grain in the former is 20*5 /i x 15*0/c while m the latter it is 29*1 fi X 27*0/i. 
The sexine in both is thicker than the nexine. Erdtman (1952) reports 
that the pollen grain in this family is 2-7 aperturate, peroblate to prolate 
in form and 11 /i to 45 /i long. 

(iii) Megctsporogenesis and female gametophyte 

The papillate ovular primordium, originating on the thick axile pla« 
centum, gradually broadens and curves. Simultaneously, the single 
integument differentiates from the base of the nucellus. 

The hypodermal archesporium of the tenuinucellate anatropous ovule 
differentiates early (Fig. 18). In Lindenbergia indica cases of multiple 
archesporium consisting of two juxtaposed or superposed cells were met 
with (Figs. 19, 20). Usually, only one develops further. 

Tile archesporial cell enlarges and functions directly as the megaspore 
mother cell (Fig. 29). After the usual reduction division, a linear tetrad 
of megaspores is formed (Figs. 21-23, 32). In Mazua japomeua often a 
T-shaped megaspore-tetrad is noticed (Figs. 30, 31) as in Pedicvlaria verti- 
ciUaJta (Schmid, 1906), Moniera hamiltoniana and Bacopa hamiJlomana 
(SafeeuUa and G^ovindu, 1949, 1950). 

The chalazal megaspore functions and the others gradually degenerate. 
The functioning megaspore enlarges and the nucleus after three successive 
divisions (Figs. 24, 26, 32-35) gives rise to an eight-nucleate embryo sac 
after the Polygonum type. 

In the mature embryo sac the egg cell is large and pear-shaped (Figs. 
36, 37). The synergids are smaller in size, but sometimes in Mazm 
nicua they attain the dimensions of the egg cell (Fig. 37). Cases were noticed 
where the synergids were egg-like. The polar nuclei fuse and the secondary 
nucleus is situated very near the egg. 

The antipodal cells are angular as in some other members of this 
family (Yamazaki, 1963, 1954, 19575) and present a varied arrangement 
(Figs. 27, 36, 37) similar to Pedicvlaria ailvalica (Bei^, 1954). They petrsist 
for a considerably long period after fertilization. In Mazua jcipomcna 
th^ survive until the e^psperm becomes 4-10-oeUed, whereas in 
bergia inMca they remain intact still longw. Thoui^ pernstent,. ^ 
antix>odals do not devel(^ further. 
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Many growing embryo sacs wcm found to degenerate at various stages 
of development. In lAndeinbergUi inMca the mature embryo sac is curved> 
and the curvature is more pronounced at the middle. The micropylar 
half of the embryo sac becomes much wider than the other end. 

(iv) Integifimenlary tapetum and the hypoetase 

The nucellar epidermis degenerates during the development of female 
gametophyte and the innermost layer of the integument differentiates 
into the endothelium (Fig. 28). The uninucleate cells of this layer are 
filled with dense cytoplasm. This tapetal jacket encloses only the midtl le 
part of the embryo sac. In Lindevbergia indica the whole of the micropylar 
Lilf of the embryo sac is left free. These tapetal cells remain active and 
intact for some time after fertilization; later they gradually become incon¬ 
spicuous as the endosperm develops. 

In lAndenbergia indica the cells adjacent to the chalazal end of tha 
growing embryo sac gradually lose their protoplasmic contents and staining 
capacity. These radially elongated, thick-waUed cells become highly 
refractive (Fig. 28). Further, in this species, some cells in the micropylar 
region which take a deep stain are digested by the growing embryo sac. 

(v) Fertilization 

Fertilization is normal and porogamous as in some other species of 
this family (Schnarf, 1931; Krishna Iyengar, 1937). The pollen tube enters 
into the embryo sac through one of the synergids (Fig. 38). The other 
sjmergid degenerates at a later stage. The male gametes are spherical 
and in Lindenbergia indica they are very small. The tube nucleus degen¬ 
erates in situ. 


Discussion 

During the development of the anthers some cells of the endothecium 
become biseriate and this feature has been recorded so far in only two 
species of Busselia (Pal and Pal, 1961) in this family. In Mazus japonieus 
the two nuclei in some tapetal cells fuse to form a tetraploid nucleus. In 
Ilysanthes parvijlora (Baghavan and Srinivasan, 1941) and two species 
of Striga (T^gi, 1956) fusion of nuclei in tapetal cells takes place at the 
four-nucleate stage. 

Sometimes in the ovule of Lindenbergia indica a multiple archesporium 
is met with and this feature is recorded for other members of this family 
(Schmid, 1906; Milsaps, 1936; Srinivasan, 1940; Kridma Iyengar, 1942; 
Berg, 1964). 

The development of the female gametophyte follows the Polygonum 
type (Mahe(^wari, 1950). In some embryo sacs of Mazus japonicm 
egg-like synergids were found as in Busselia (Pal and Pal, 1961). Though 
the antipodals are usually ephemeral in this fomily, they aro found to be 
persistent in some taxa (Balicka-Iwanowska, 1899; Schmid, 1906; GUsic, 
1933; Krishna Iyengar, 1937, 1942; SafeeuUa and Govindu, 1950; Yama- 
zaki, 1963). 

The occurrence of a hypostase is not very infrequent in Scrophulariaoeae 
and in the presmit investigation it is seen in JUndenbergia indica. The nature 
and the, extension of the tissue and its time of mffs^ntlation are very 
variable (Balicka-Iwanowska, 1899; Schertz, 1919; Gl^c, 1933; lifilsaps, 
1936; Krisima Iyengar, 1939; Guilford and 1^, 11^2; Be^, 1954; Yama- 
zaki, 1953,1954,1957a, According tn van T^hefo (190l), the hypostase 
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tissue Acts as a barrier for the further growth of the embryo sac towards 
the chalazal end. Goebel (1933) believes that it is related to water economy 
of the embryo sac, since it lies directly above the end of the vascular supply, 
of the ovule. In Lindenbergia indica the hypostase, to start with, may 
serve a nutritive role by supplying food materials to the growing embryo sac. 
It may also serve as a barrier for the growth of embryo sac at chalazal 
end because of its thick-walled nature. And probably it has a conducting 
function also because of its radially elongated cells connecting the chalazal 
region of the embryo sac with the end of the vascular supply of the^vule. 


Summary 

In the present investigation, the organogeny of the ilower and the development 
of the gametophytes in Lindenbergia indica (Linn.) Kuntze and Mazus Japonicus 
(Thunb.) Kuntze are described. 

The floral organs arise in the order: sepals, stamens and petals, and carpels. 
Some interesting behaviour of the endothecial and tapetal cells have been discussed. 
Microsporogenesis eoid development of the male gametophyte are normal. The pollen 
grains are tricolporate and two-nucleate. 

In the ovule of L. indica sometimes a multiple archesporiiun is met with. Mega- 
spore-tetrads in M, japanicua are at times T-shaped. Development of the embryo 
sac follows the Polygoniun type. Double fertilization has been observed. 

Integumentary tapetal jacket in the ovule develops in both species studied. In 
L. indica a hypostase is organized. 

In conclusion, I express my deep sense of gratitude to Dr. I. Banerjee, D.Sc., 
F.N.I., F.A.Sc., for his kind interest and constant encouragement in this work. I 
am also grateful to Dr. S. K. Mukherjee of Botanical Survey of India for his kind help 
in consulting the Herbarium at Indian Botanical Garden, Sibpore, Howrah. 
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Kicjs. I L. imUca : Ki’ks. 1-3. Stagm m (ievelopnient of floral organs. Figs. 4 7. 

D<^vclopnlental stages »)f’anthor. Fig. 8. Two-nuoleato pollen grain. 
Fig. 9. Mature pollen grain. 

Fius. 10 17. M. jnponicUH: Figs. 10. M. Dovelopinontal stages of flower. Figs. 

12-1.5. Stages in doveh^pment of anther. Fig. 16. Two-nuoleate 
young pollen grain. Fig. 17. Mature pollen grain. 
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REVIEWS OF BOOKS 

The Hbvajba Tantba: A Obitical Study —^Part I, Introduction and 
Translation; Fart II, Sanskrit and Tibetan Texts—by D. L. Snellgrove, 
Lecturer in Tibetan, School of Oriental and African Studies, London. 
Published by Oxford University Press. Price (in U.K. only) £6 6a. net 
(two volumes). 

Tantricism, whether Hindu or Buddhist, is not to be found clearly 
and completely expounded in any of the extant texts; the views are to be 
culled, correlated and systematized before one can expect to have an idea 
as to what the practices actually are and what the import of the doctrines 
associated with a mass of apparently heterogeneous practices may be. A 
critical study of at least the important Tantric texts is, therefore, a pre¬ 
requisite for a thorough study of Tantricism. So far as Buddhist Tantiic- 
ism is concerned, the Oriental Research Institute of Baroda has indeed 
done a great service by bringing out in the Gaekwad Oriental Series a 
number of import>ant texts, some of which have been critically edited. Of 
the Tantric Buddhist texts the Hevajra Tantra seems to occupy a very 
important position. It is the most frequently and aptly quoted text in 
the Sanskrit commentaries available on the Tantric Buddhist songs in old 
Bengali and the Dohas in ApabhramSa. Mr. D. L. Snellgrove has indeed 
earned the respect and gratitude of all students of Buddhism—^particularly 
of all students interested in the transformation and ramifications of Buddh¬ 
ism in different countries ii^ later times—by bringing out a critical study of 
this important text. 

Tantric Buddhism is not now an unbeaten tract; yet when Mr. Snell- 
grovc warns us ‘ to beware of the general manner of discussion, which is far 
too naive in its approach ’ and when he charges * that we are attempting 
to generalize on a vast subject, in which there is no lack of material, by 
short-cutting the longer task of examining these texts in detail and in their 
own context’, the present reviewer himself frankly pleads guilty to the 
charge. After a perusal of the two volumes under review we feel tempted 
to say that it would have perhaps been easier for Mr. Snellgrove to attempt 
a general discussion on the doctrines and practices of the Tantric Buddhists 
than set his hands to bring out a critical study of the important text of 
the Hevajra Tantra with an English translation, notes and an illuminating 
introduction. The author has established the reading of the text on the 
basis of three extant manuscripts, comparing it with the Tibetan version 
of the whole text. In the second volume of the book the Tibetan version 
has been given side by side with the Sanskrit version, so that scholars 
acquainted with both the languages may compare the two versions wherever 
necessary for a better understanding of the obscure doctrines and practices. 
The publication of the well-known commentary on the Hevajra Tantra 
entitled * Yoga-ratna-malQ, ’ (or Hevajra-pahjikd) along with the text has 
made the publication immensely richer. The care, intelligence and dili¬ 
gence with which the author has discharged his duties in establishing the 
correct reading of the text (as far as practicable) is almost exemplary. 
But no less admirable has been his bold attempt at and ^eat success in 
translating the complete text in Engli^, adding notes wherever necessary. 

In the introduction Mr. Snellgrove has attempted a brief survey of 
the developments in Tantric Buddhism and has also discussed the contents 

( 261 ) 
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of the text of the Hevajra Tantra. A good understanding of the text has 
enabJed the writer to discuss with confidence some of the knotty problems. 
One of the main problems, however, remains still unsolved, and that is, 
how much of the text is to be understood in its obvious sense, and how 
much in a figurative or symbolic sense. That the whole of it is not to be 
taken in the obvious sense, nor again the whole should be interpreted in 
the figurative or symbolic sense—there is no disagreement, we think, among 
the scholars; but the anomaly arises because of the scope for*having it 
interpreted in either of the ways. The fact that ‘ the leaders cf this new 
period persist in regarding it in a figurative sense ’ (page 17 of the introduc¬ 
tion) clearly indicates their apathy towards some of the unconventional 
practices, which were nevertheless facts and factors in the spiritual 
endeavour of the Tantrics. 

After a careful perusal of the two volumes prepared by Mr. Snellgrove 
we have reasons to be convinced that he possesses not only a negatively 
unprejudiced but a positively sympathetic attitude which enables one to 
understand a foreign religion and culture in its true perspective even from 
the acade!mic point of view; coupled with it is the fact of the amount of 
intelligent labour which the author has spared in preparing these two 
volumes, for both of which he deserves unreserved congratulation. 

Shashj Bhusan Dasgupta 


JS^Analae^anI-Vioaba-Bahasyam of Shri Haribama Tarkavagisa. 

Edited with a now Commentary by Pandit Ananta Kumar Nyaya- 

Tarkatirtha. 

The treatise under review is the third member of a distinguished series 
of publications undertaken by the Research Department of the Sanskrit 
College, Calcutta. The author, Shri Harirama Tarkavagisa, was perhaps 
the teacher of his more celebrated pupil, Sri Gadadhara Bhattacharya, that 
imposing giant of the Neological School of Bengal. Our author. Pandit 
Tarkatirtha, does not fail to leave in his work the unmistakable impress of 
an abundant genius. 

It is well known to the students of Indian philosophy that the 
Naiyayikas, in order to explain some peculiar epistemic phenomena, have 
propounded the famous trio of extraordinary perceptions, viz. Samanya 
Laksana, Jnanalaksana and Yogaja. The Samanyalaksana has received a 
good deal of attention because it has served the Naiyayikas as their main 
plank for taking the inductive leap towards a universal proposition which 
is the major premiss of a syllogistic reasoning. The Yogaja has been left 
to reign in an obscure domain, since it is a type of mystic perception which 
only those who are initiated in esoteric knowledge have the hope to enjoy. 
JnanalaksaRS., like Samanyapratyasatti, is a matter of mundane interest. 
Hence the term * alaukika ’ which the NaiySyikas have unfortunately chosen 
to cover the trio is not synonymous with esoteric cognition, though Yogaja> 
or mystic perception, is a member of the triad. 

Perception is undoubtedly the result of sense-contact. But for the 
Naiyayikas the term sense-contact means much more than what common 
sense takes it to be. To suit their purpose they have stretched the term 
like a rubber ribbon to include in its fold the six types of Sannikar§n> which 
they call * laukika ’ and in which the corresponding sense-organ directly or 
indirectly is supposed to contact the appropriate object. But still theire 
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is a host of epistemic situations, £a.lling somehow within the range of pereep* 
tion, which even this sixfold contact theory is felt insufficient to explain. 
Jhanalaki^n6 and S5>m6nyalaksa^fi are two exoteric instruments which the 
Naiyayikas have invented to explain these common but peculiar cognitive 
phenomena, which, however, they feel, cannot be explained in a common 
manner. ^ 

The stock-example of JiianalaksanS, deals with the predicate of such a 
perceptual proposition as ‘ It is a fragrant piece of sandalwood ’, in which 
fragrance is felt to be a visual object along with the sandalwood. Obviously 
it is an anomalous situation in which one is supposed to see the fragrance 
of a thing. The queer nature of this ‘ sight' demands an explanation. 
Now, every percept is a presentation which normally requires an object to 
be presented before the appropriate sense-organ. So when a percept 
deviates from the object, or comes to be even in absence of an object, there 
must be a way out in which even the absent object should be somehow 
presented to the sense. And hence it is supposed in this case that the vivid 
remembrance of a past-smelt fragrance, serving as the point of an abnormal 
contact, presents the unpresent fragrance to the otherwise inappropriate 
organ of vision. For the Naiyayikas it is not just a poetic way of speaking 
about a queer shape of event, since they think that even what is absent 
must be somehow contacted by the sense-organ that normally cannot grasp 
it, because otherwise the visual percept of a fragrant sandalwood cannot 
be accounted for. This extraordinary theory of extraordinary perception 
(Jnanalaksana in this ease) has been extended to cover the cases of illusion, 
recognition, introspection and the perception of negation. Every such 
perception is a blend of the normal and the abnormal. With all the ana¬ 
lytical skill which a profound Naiyayika of the New School should possess, 
this theory of Jnanalaksaija has been unrolled in the pages of the book 
under review. 

Our review would not be complete without expressing a note of ad¬ 
miration for the learned commentator, Sri Ananta Kumar Nyaya-Tarkatirtha, 
who has supplied a valuable modern commentary to the original treatise 
of Sri Harirama. The commentator, though a reputed Naiyayika of the 
present days, has refused to be hidebound by the formulae of the school to 
which he belongs. Thus he has boldly rejected Jh&nalaksapa in cases of 
introspection and perception of negation and the independent arguments 
he has adduced in favour of his viewpoint deserve careful consideration. 
One could have rejected Jnanalaksapa in these two cases with a completely 
different set of arguments, but that is of course a different matter altogether. 
Our learned commentator also seems to have rejected a well-known observa¬ 
tion of Raghunatha Siromani to the effect that in case of seeing a fragrant 
piece of sandalwood JnanalaksapS should be admitted for explaining at leeust 
the perception of the universal fragrance (Saurabhatva), if not that of a 
particular fragrance (Saurabha). Our commentator has subscribed to the 
older theory that Jh^nalaksa^S, is necessary here for explaining the percep¬ 
tion of Saurabha itself. There are many other points of intelligent interest 
for which the commentator may be congratulated. We are sorry that he 
has stopped half-way. If he had advanced further with his critical acumen, 
we hope, he might have altogether dispensed with JMiialaki^XiS.* We 
congratulate the commentator for his illuminating commentary and re¬ 
freshing freedom of thought. 

AsBOTOEiH Bhattaohabya Sastbi 


28 - 6-60 
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A Biblioobafht of Indolooy, Vol. I—Indian Anthropology. Published 
by the Librarian, National Library, Calcutta, 1960, 290 pages. 

This latest bibliography on Indian Anthropology, although preceded 
by a more exhaustive one by Elizabeth von Fiirer-Haimendorf, viz. *An 
Anthropological Bibliography of South-East Asia published in 1968, is a 
welcome addition to the reference books on Indian Anthropology and 
Sociology. • 

The presentation begins with a regional approach, covering tiie litera¬ 
ture on the eight major natural regions of India and also the Andaman and 
Nicobar Islands. This is followed by special references on the following 
topics: General, basic data, history-cum-culture, language, arts (fine arts, 
useful arts, literature), lore and learning, religion, social stratification, 
social organization, women and religious communities and other groups. 
It will be clear from the above list that the emphasis of this volume is 
primarily on social and cultural anthropology, while publications on 
physical anthropology have not been adequately covered. 

The Volume has been provided with very useful author and subject 
indices. 

Nibmal Kxtmab Bose 


A SuBVEY OF Indian Sculptube. Double crown, pages 1-208, plates 
I-XL. By S. K. Saraswati, M.A. Published by Fiima K. L. Mukho- 
padhyay, Calcutta, 1967. Price: Rs.20 (De Luxe Edition: Bs.22.60; 
Foreign: 35 shillings). 

Sculptures of the ancient and mediaeval period constitute a fascinating 
branch of study in art and archaeology of India. They have been studied by 
generations of scholars and art connoisseurs of India and other countries 
from various points of view, and a substantial literature in different lan¬ 
guages has grown up round the subject. The ancient sculptors of India 
attempted to express in plastic form the nature and general trends of the 
thought and culture of their land. The major portion of their artistic 
activities was also made to serve the religious needs of their people. The 
sculptures fashioned by the chisels of the Mlpins of different periods could 
also count as so many landmarks in the artistic and cultural achievements of 
the country. The numerous studies centering round them have brought 
out from time to time their various aspects for the proper understanding and 
appreciation by all interested in Indian art and culture. 

Sri S. K. Saraswati’s monograph published in 1967 is a substantial 
addition to the already existing stock of similar studies. He is specially 
equipped for such a work, because of his long, continuous and discriminating 
researches in this field. His already published works on the subject 
contain sure evidence about his clarity of thought and expression, and 
they have engaged the serious attention of scholars. 

The subject is a vast one, and the author has confined himself mostly to 
the task of setting forth * the various trends and tendencies that went to 
constitute Indiai^lastic tradition ’ from the earliest times to the end of the 
Gupta period, has not attempted a detailed study of the history of 
mediaeval Indian sculptture, for that would have enormously enhanced the 
bulk of his present volume. But in section VIE of its sixth chapter as 
well as in the epilogue (Oh. VII), he has discussed the general tenor of 
mediaeval sculpture in its principal expressions, and has broadly delineated 
such topics as the transition from the classioal to mediaeval sculpture, the 
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development of hieratic trait in it, the regional character of the art move* 
ments of the mediaeval period, and the growth of various provincial styles 
spread over different parts of India. It should be noted, however, that he 
has expressed his intention in the preface to write a companion volume in 
which the details of the history of mediaeval Indian sculpture will be 
elaboratelj^^ dealt with. 

Sri Saraswati’s book consists mainly of six chapters of imequal length 
dealing with such topics as (1) the beginnings of plastic art (Ch. I), 
(2) Maipyan and post-Mauryan sculptures (Chs. II and III), (3) sculptures 
of the Saka, Kushapa and the Andhra periods (Gh. IV), (4) terracotta figures 
(Oh. V), and lastly (5) the acme of the classical trend in Gupta sculpture and 
the post-Gupta sculptural trends in various parts of India (Ch. VI). This 
analysis shows that he has chalked out the programme of his work in a well- 
thought-out manner, and the contents of each section of it show that he has a 
full knowledge about the latest researches on the subject. There is as 
usual a select bibliography, and in the end of each chapter are placed neces¬ 
sary lists of references in place of footnotes appended to each page. 
A useful index is included, and this is followed by as many as forty plates 
containing good reproductions of numerous sculptures (their exact number 
is 183), well chosen representatives of the Indian plastic art of different 
periods. 

Sri Saraswati begins with a special emphasis on the origin and early 
growth of plastic concept in India, and throughout his work he never loses 
this historical perspective. He does not concern himself with the philoso¬ 
phic or iconographio aspects of Indian sculpture, but traces its phased 
development from the early Indus Valley period to the age of the Guptas. 
His attempts to bring out the essential traits of the sculpture groups of 
each successive period are praiseworthy, and his observations on them are 
precise, easily intelligible and mostly justifiable. Thus, his remark on the 
contrast in plastic forms manifest in the terracotta figurines of Harappa on 
the one hand and its few stone and bronze sculptures on the other is sug¬ 
gestive. This palpable difference might have been * due to class distinctions 
which appear to ]^ve emerged as a result of the predominant commercial 
economy that provided the mainstay of this civilization’ (pp. 8-9). The 
big hiatus separating the prehistoric phase of Indian art and its earliest 
historic phase has been noted by him. But he has ri^tly observed that 
this does not mean the non-existence of plastic art during this intervening 
period, and the plastic forms were evidently being created at that time in 
such easily perishable materials as wood, clay, ivory, etc. But the 
mystery still remains unsolved how stone of hnge dimensions could be so 
skilfully handled by the artists of the Maurya-Sunga period, when stone as 
a medium of plastic expression was comparatively new in India. There is 
much to be said in favour of his support of the view held by a group of 
scholars that the use of the more permanent medium of stone for this purpose 
was due to foreign inspiration. That the indigenous sculptors of India 
originally were more used to handling wood for their art creations is jaoved 
by the tectonic character of many of the stone sculptures of the historic 
period. They might have shifted, however, to the use of a new material dim 
to foreign contact, but in many cases they did not relinquish their own tradi¬ 
tion and follow the technique of the alien art foi^ns as the Bampurwa bull 
and the me^ive Yaksha figures of the Maurya-Sunga period prove. 

The end of the Mamya period saw the beginnings of the clawioal move¬ 
ment which gained its apogee dunr^ the Guptas- Sri Saraswati has criti¬ 
cally dealt with the special trajts of each sneoessive groi^ of plastic foms 
created within this fairly lo ng period' of a little less than a millennium, and 
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never failed to ta.ke note of the gradual stages of progress and development. 
His appraisal of the Gupta art creations, specially of the human figure 
playing the role of the divine image and serving as the pivot of Gupta 
sculpture, is critical and competent. It has become a fashion with a very 
small number of the so-called art critics of modem times to decry the quality 
and excellence of the Gupta art forms—especially of the man-god figures 
of the Gupta age. But there is no doubt that the human body ‘ composed 
of parts in terms of similitudes drawn from various elements bf nature ’ 
resulted in ‘ an idealized form illumined by a supreme sense of (4ganic and 
rhythmic beauty ’ (p. 126). 

It will not be possible to dwell upon the many good features of Sri 
Saraswati’s book in the space of a short review. A critical and discri¬ 
minating reader will find in it much to learn and appreciate, though he 
may not agree with each and every finding of the author. But these cases of 
disagreement are very few and far between, for the author is very cautious 
and circumspect in the majority of his conclusions, and has not departed 
from the usually accepted methods of art criticism. The printing, get-up 
and the plates are really good, and typographical errors are very few. 


8-6-61 


J. N. Banerjba 


India Thbough Chinese Eyes, Sir William Meyer Endowment Lectures, 

1962-53, pp. i-x, 1-199. By Surendranath Sen. Published by Uni¬ 
versity of Madras in 1956. Price Rs. 4. 

Dr. Surendra Nath Sen chose his topic for the ‘ Sir William Meyjer 
Endowment Lectures ’ delivered by him in the Madras University at a time 
(1952-53) when relations between India and China were friendly and cordial. 
They have changed for the worse in recent years for reasons well known to 
all. But whatever may be the present set-up of political conditions of 
these ancient countries, systematic account of a general character about 
the socio-religious and cultural contacts between them in the past has its 
special value. Highly civilized China, which could produce a Lao-tze and a 
Confucius, and where Tao-ism had developed, did find it profitable to 
adopt officially one of the most important religions of the world, which 
had its origin in India. Two Buddhist monks from India, Kadyapa 
Matahga and Dharmaraksha, took the gospel of the Buddha to the Chinese 
Court in A.D. 67, and there is reason to believe that there were earlier 
contacts mostly of a mercantile character between the two countries. From 
the early centuries of the Christian era, however, began the flow of Chinese 
savants and religious tnen towards the West, who went on pilgrimage to the 
Buddhist holy shrines in India, the land of the Buddha {Fo), and collected 
and carried home numerous Buddhist manuscripts for study and translation. 
This traffic was not of a one-way character, for as I-tsing says, ‘Indian 
Bhikshus came to China one after another, and the Chinese priests of the 
time being, crowded together before them and received instruction from 
them *. KumSrajiva and Param&rtha, two of the most prominent among 
the former, worked in China in the first part of the fifth century A.D. and 
the middle of the next century respectively, and helped the Chinese monks 
by translating numerous San^rit Buddhist works into their language. 

It is well and good that such an eminent scholar and historian as 
Dr. Sen should select the accounts of India given by generations of Chinese 
writers and pilgrims to this country for the subject of his extension 



1959 ] 


STUDIB8 IN TffB UlPAPtTBl^AS 


267 


lectures. Pirof. Liang-chi-cheo says that * no less than one hundred and 
sixty-nine pilgrims set out for India during the six hundred years lietween 
the third and the eighth centuries of the Christian era, not all of whom 
could reach their goal and many of whom are not known by name. General 
readers know something about only a few of them like Pa-hian, Hiuen- 
tsang anchl-tsing. Dr. ^n has not only taken the materials for his lectures 
principally from the travel accounts of these three, but also from the writings 
of a few others, not all of whom came to India. His first and second lec¬ 
tures deal with the general account about the pilgrims; the records about 
India and her people left by them form the subject-matter of his third 
lecture, while the Chinese travellers’ tales about the scholars, poets and 
philosophers of India, and the Indian system of learning and education 
are dealt with in his fomth and fifth lectures. In the sixth and the last 
lecture he has collected relevant information about the numerous interesting 
observations made by such notable pilgrims as Fa-hian, Hiuen-tsang and 
I-tsing about the kings and chronology of India. In the three appendices 
to the printed lectures, the learned lecturer has made some remarks about 
the Chinese encyclopaedist Ma-twan-lin, some Chinese pilgrims, and the 
attempt of an heretic on Harsha’s life. There is a useful index at the end. 
This analysis shows that Dr. Sen has left untouched very little that is of 
interest from the Indian point of view about our country as seen by the 
Chine.se travellers of earlier times. 

Dr. Sen is not a Sinologist, iieither does he claim to know the Chinese 
language. He has had thus to depend on authoritative translations of the 
Chinese records for his lectures; but he has made very intelligent use of 
them and arranged his matter in a very skilful and efficient manner. His 
compilation, he says in the preface, ‘has no pretension to learning’. But 
the work that has been produced by him is good iind interesting to read, 
for it has a marked literary grace so much evident in his many other scholarly 
publications. Moreover it contains in one place a lot of information about 
India as seen through Chinese eyes which would be of immense help not 
only to the students of ancient Indian history and culture but also to other 
readers interested in it. There are a few inaccuracies in the use of diacritical 
marks and several misprints which are minor errors, and for which the 
author cannot be held responsible. 

J. N. Banubjea 

21-6-61 

Studies in the UpapubInas, Vol. I (Saura and Vaispava Upapuraiims), 
Calcutta Sanskrit College Research Series, No. II, 1958. Royal octavo, 
pp. i-xii, 1-398. By R. C. Hazra, M.A., Ph.D., D.Litt. Published 
by the ftincipal, Sanskrit College. Price Indian Rs.25 ; Foreign 42 
shillings. 

The major and the minor PurS>i^s constitute a substantial section 
of the vast bulk of Sanskrit literature, and render an invaluable help for 
the reconstruction of the social, religious and cultural history of ancient 
and mediaeval India. Some of them also throw a fitful light on particular 
sections of the political history of ancient India, though evidence of this 
nature gleaned from them cannot stand comparison with similar in^ 
formation derived from some other literary and archaeological sources. 
The main difficulty about the PurStias is that one can never be sure about 
their respective dates, for, as in the case of the authors of the epics, the 
numerous writers of this branch of Sanskrit literature had a natural pro¬ 
pensity to make copious additions to them from time to time. This has no 
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doubt decieased their value as dependable source for the reconstruction of 
the political history of ancient India, but a judicious and critical use of 
social, religious and cultural materials scattered throughout them is of 
immense value for the students of Indology. 

Dr. R. 0. Hazra by his very capable studies in the FurSnic records of 
Hindu rites and customs, carried out by him more than two decades ago 
while he was at Dacca, retrieved to a great extent the stigma attached to 
them as source books of ancient Indian history. Of the few soj^olars and 
Indologists who made serious studies of the Puranas before him, t^e name of 
F. E. Pargiter stands foremost. But Pargiter did not study theifl so much 
as the containers of social, religious and cultural data, but used them for 
the reconstruction of the ancient Indian historical tradition. Dr. Hazra 
refrained from such an approach in his Puranic researches and confined 
himself at first to the study of the Mahapuranas and the light they and 
some of the minor Puranas throw on the chronological development of 
the Hindu rites and customs. In the present book he has focused his 
attention to a section of the Upapuranas, in order to prove that they are 
* rich as much in number as in content, that some of them are much earlier 
than many of the so-called Mahapuranas, and that, like the extant Mah&- 
purSpnas, they are of capital importance not only for the study of the social 
and religious institutions of the Hindus from the pre-Gupta period down¬ 
ward, but also for varied information of literary, historical, geographical 
and cultural interest ’. 

Dr. Hazra has rightly pointed out that though the traditional lists of 
the so-called secondary Puranas as found in the Kurma Purdna and 
similar other texts usually limit their number to eighteen, there were in 
reality many such works, some of which are now lost. In fact, the bulk of 
the Upapurana literature is a vast one and this has forced him to con¬ 
fine his researches in the first volume of his projected course of studies to 
the Saura and Vaisnava Upapuranas only. In the first chapter of the 
present book, however, after giving his readers an idea about the extensive 
character of this branch of the Puranic texts, he adduces sound reasons 
for concluding that the formation of the group of eighteen such works may 
be roughly placed between A.D. 650 and 800. But this does not preclude, 
as he says, the probability of tracing the beginnings of at least some older 
ones among them to the Gupta period. Another point which he has em¬ 
phasized here is that though the Nibandhakaras and other writers of mediae¬ 
val India describe them as secondary works based on the Pur&nas (the 
Mataya PurdvM actually calls them as mere sub-sections or upabhedas of 
the MahSpurfinas), in a large number of cases the Upapur&nas are not 
inclined to class themselves as such. This disagreement between the 
tradition recorded in a certain section of BrShma^ical literature and the 
statement of a few of the principal Upapuranas has been explained by the 
results of his investigations into the origin of the extant PurSi;^ and Upa- 
puT&nas (pp. 19-24). The prefix vpa in the word should signify that such 
texts as a class were composed after the major PurSiiiiaa by a section of 
the Smarta adherents to various BrShmanical religious systems which had 
grown to importance in the first few centuries of the Christian era. Their 
chronological position does not necessarily mean that they were of lesser 
importance. In a way these Purfti^aa better serve the purpose of schol^ 
and Indologists, for they have been much less worked upon and inter¬ 
polated by the later redactors. Even when they were subjected to modi¬ 
fications and interpolations,, these were usually done by persons belonging to 
the sects whose distinctive stamps the respective UpaporiShas bore. 
additions, again, ‘ are to be valued as the records of changes undergone 
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in different ages by the respective sects to which these works originally 
belonged ’ (p. 27). 

In the second, third and fourth chapters of his book, Dr. Hazra has 
made an analytical study of the Saura Upapur&nas, the major Vai^oava 
Upapuraoas like the Vifnudharma, Vi^nvdharmottam and the Nammhha 
PurdiMS, '^nd the minor Vaii^nava ones like the Kriydyogaa&ra^ Adi, KaUA, 
Puru?ottama, and the Bfhanndradiya Pur&oas. Though Samba PurdvM is 
the main Saiura Upapurana analysed by him in Chapter II, he has not 
failed there to dwell upon its interrelation with the Saura sections of such 
major Puranas as the Vardha, Bhavi^a and the Skanda, and drawing 
interesting conclusions from this study. He has adduced good reasons 
for dating the major part of this Saura UpapurSiia some time between A.D. 
500 and 800, and Farquhar’s finding about its date was also very similar to 
this view (according to the latter the present Samba Purdna was written 
between A.D. 550 and 900). But the text came to be added to in subse¬ 
quent periods, and Dr. Hazra has suggested likely dates for the respective 
additions. The three Vaisijiava Upapuranas, which form the subject-matter 
of his analytical study in the third chapter, were being held in high esteem by 
the learned Brahmins as authoritative works of Dharma. His analysis of 
these texts, delineating the particular aspects of the Vaisijava religious 
system, is critical and competent, and it deserves close study by all students 
of one of the major creeds of India. The other Vaispava Upapurfi^as, 
falling under the minor group, have been critically studied by the author in 
Chapter IV, and he has rightly suggested that many of them were compiled 
in Eastern India (mostly in Bengal), unlike the three major ones noted 
above, which were composed mostly in the western part of Northern India. 
He has given good reasons for dating the period of compilation of some 
of them between the beginning of the tenth and that of the thirteenth 
century A.D., though two among them, the BThanndradiya and the KaUcl, 
are given much earlier and later dates respectively (about the last quarter 
of the seventh and the beginning of the eighteenth century A.D.). 

In the fifth and last chapter of his book he has collected relevant infor¬ 
mation about three extinct ^ura and as many as thirteen Vaipnava Upa- 
pnr aTjaa , He has delved deep to some extent in Pur&gias and other Brfih- 
maijiical literature of a comparatively late date for recovering their names and 
throwing light on the nature of these lost works, and has even suggested 
the likely dates of their circulation in different parts of India. A few, of the 
major Purapas also, like the Brahma, Brahmavaivarta and Oaru4a in their 
present forms, are spurious works of late date, their original forms being 
untraceable. The UpapurSna literature also sustained substantial loss of 
this kind and Dr. Hazra’s efforts in retrieving some information about them 
are highly commendable. 

l^e observations made above with regard to Dr. B. C. Hazra’s present 
work fully prove that it is a painstaking, critical and competent piece 
of research. Students of Sanskrit literature and Brfihmagical religion 
in particular, and Indological scholars in general, will find it indispensable 
for their studies. I would specially recommend the methodology ox critical 
research adopted by the author of this work to be followed by young aspirants 
for scholarship and recognition. It is not that Dr. Basra’s book is fiee 
from all blemishes, but its many good features far outweigh them which are 
mostly of a minor character. 

, J. N. Bakwba 

10 - 0.61 
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The Indo-Gbbbks, pages i-xvi, 1-201, plates I-VI, 3 maps. By A. K. 

Narain, M.A., Ph.I). (London). Published in 1967 by the Oxford 

University Press, London. Price Rs.26. 

A connected history of the Bactrian Greek rule over some portions of 
Northern and North-Western India in the two centuries or so immediately 
preceding the Christian era and part of the century following it is very 
difficult to write. Of the source materials for doing this, coin^ issued by 
these alien rulers of ancient India are the major ones, the other sources 
being two Indian inscriptions in which the names of two of the Itido-Greek 
kings can be surely read, some notices about them in the works of several 
of the Greco-Roman writers, like Diodorus, Strabo, Arrian, Plutarch, 
Justin and others, and a little information of a general nature about 
them in a few Indian texts like the Mahahhdshya of Patanjali and the Yuga 
Purdna section of the Odrgl Samhitd, etc. It was Alexander Cunningham, 
one of the pioneers in the study of Indian archaeology, who in his numerous 
essays on the ‘ coins of Alexander’s successors in the East ’, published in the 
various issues of Numismatic Chronicle in the sixties and seventies of the 
nineteenth century, first attempted to reconstruct this history mainly 
on the basis of numismatic data. Of the many scholars and Indologists 
who took up this work after him in right earnest, prominence should be 
given to Alfred Von Sallet, Percy Gardner, Edward James Rapson, George 
Macdonald, Richard Bei*tram Whitehead and, lastly, William Woodthorpe 
Tam. It is to be noted that no Indian scholar interested himself deeply in 
similar studies, though the present reviewer made some humble contri¬ 
butions of this nature, mostly inspired by the work of the European scholars 
named above. 

Thus it was a good thing for Indian scholarship when a young member 
of the All-India Numismatic Society selected this subject for his advanced 
studies and research about a decade and a half ago, and made afterwards a 
first-hand study of the Bactro-Greek and Indo-Greek coins in the collection 
of the British Museum and in other private collections in England. The 
principal guide in Dr. A. K. Narain’s numismatic studies was Dr. R. B. 
Whitehead, the most competent living authority on Indo-Greek coins, and 
Narain submitted the results of his studies on the history of the Indo- 
Greeks for the Ph.D. degree of the University of London in 1954. The 
present work is mainly based on his thesis which possessed high merit, 
and which was soon taken up by the Oxford University Piress for publi¬ 
cation. 

Dr. A. K. Narain’s work is divided into six chapters dealing with 
introductory matter, the rise and growth of Greco-Bactrian power, its 
extensions to the Paropamisadae and Gandhara, the climax of Indo-Greek 
power, the decline of the Indo-Greeks and lastly their final downfall. The 
four appendices contain interesting discussions on such topics as the terms 
Yavana, Yona, Yonaka, etc., the identification of the Seres and Phiyni 
tribes named by some Greco-Roman writers, the location of Menander’s 
capital Sagala, and lastly his critical analysis and emendation of the rele¬ 
vant passages of the Yuga Purdna. There are also a useful chart, where an 
attempt is made to arrange the Indo-Greek kings genealogically and chrono¬ 
logically, a select bibliography, an index, six good plates showing a few 
select coins of some Bactrian and Indo-Greek kings, and the Bajaur relic 
casket inscription of the reign of Menander and the Besnagar pillar in¬ 
scription of Heliodorus in which the Indo-Greek king AntiaMdas iis, 
described as the king of Tak^hadilfi. Three sketch maps in the end outline 
Bactria and the surrounding regions, Northern India and adjacent countries 
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in the period of Menander (mid-seoond century B.C.) and India and neigh* 
bouring countries, showing important routes used by the Yavanas, ^akas, 
Pahlavas and Yue-chih. 

This analysis of the principal contents of the book fully show that 
Dr. Narain has competently planned out his task. A careful study of the 
individual^chapters and the appendices leaves little doubt about his critical 
and scientific approach to the various problems discussed by him. The 
subject teems with many lacunae and data prone to be differently inter¬ 
preted by different scholars; thus deductions made from them are generally 
of a tentative character, and they are ever likely to be challenged by other 
scholars. It must be said to the credit of the author that he has never 
been dogmatic in his findings which were made by him after a careful ap¬ 
praisal of the views on particular topics upheld by his predecessors in the 
field. It will only be possible in the space of this short review to point 
out a few such instances where he has done this. Thus his support of 
the view held by previous scholars about the existence of settlements of 
Greeks in the north-west of India long before Alexander is judicious and 
well-based (pp. 2 ff.). But at the same time he never hesitates to challenge 
the interpretation of such eminent historians as W. W. Tam. He rightly 
criticizes the latter’s view that ‘ in the history of India the episode of Greek 
rule has no meaning; it is really part of the history of Hellenism ’. His 
opinion that Tam’s judgement is partial for he has over-emphasized the 
Hellenistic aspect is perfectly justified (p. 7). A few other comparatively 
loose statements of Tam have been rightly criticized by our author. It 
may be enough to refer here to only one among them. Tam, misquoting an 
observation of Bapson made by him in Cambridge History of India, Vol. I 
(p. 575), remarked that Strato I in conjunction with his grandson was the 
last Indo-Greek king to rule in Mathuri. But this remark has no foun¬ 
dation; Rapson did never say any such thing, and ‘the coins supply no 
evidence of Indo-Greek mle in Mathura, or any such interior region of the 
Madhyade^a (p. 89). The Yvga Purdna or the Mdkdbkdshya statements 
about the Yavana penetration of Mathura, Pafichala, Saketa and Madhya- 
mika distinctly show that this constituted mere raid and no occupation. 
But Dr. Narain’s suggestion that ‘ the evidence of the Yv^a Purdna, Patafl- 
jali’s Mahabhdshya and Kalidasa’s Mdlavikdgnimitra shows that there was 
only one invasion in which the Indo-Greeks participated ’ (p. 88) appears 
in a way to support Dr. Tam’s view about the unitary character of the 
Yavana raid into the Madhyade^a in the middle of the second century B.C. 
(Tarn, The Creeks in Bactria and India, pp. 140,166,200), though Dr. Narain 
would never credit Euthydemus I’s son Demetrius with this exploit. 

The author, in course of his partial reconstruction of the history af the 
rise and expansion of the power of the Bactrian Greeks in Chapters II and 
in of his book, has challenged many findings of such previoiis scholars as 
Gardner, Macdonald, Bapson and others. Mention may be made here of a 
few such criticisms, e.g. Macdonald’s interpretation of the numismatic 
data regar^ng the problem of two DiodOtuses (pp. 14-18), Bapson’s sug* 
gestion about the reign period of Euthydemus I extending up to c. 190 
B.C. (pp. 21-22), the opinion of many of the aforesaid scholars about the 
conquest of the I^bul valley and Gandh&ra by Euthydemus Fa son 
Demetrius, etc. The reasons adduced by him for a few of these criticisms, 
though not folly convincing, have much in their favour. But hhf hy¬ 
pothecating the existence of another Demetrius, whoever he may have 

(p. 31), who issued the bilingual coins beaifog this n^e, is inoblem-- 
atio. Then he, following Macdonald, 1!am. and others, sometimes obviates. 
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difficulties about the conflicting nature of data about Demetrius and Eukia* 
tides by postulating more than one such ruler bearing the same name. 
Thus Justin’s mention of one Demetrivs, king of the Indiams, a rival of the 
Bactrian king Eukratides, has been explained away by him with the obser> 
ration that this Demetrius was a completely different person from the 
well-known son of Euthydemus I. This might or might not have been 
the actual fact. One can never be definitely sure about such conclusions 
drawn on the basis of mutually conflicting data. Tam unjustifiably sug¬ 
gested that it was a son of the first Demetrius who was respon^ble for the 
callous murder of Eukratides. Dr. Narain refers to the exmtence of a 
second Eukratides, accepting the views of such scholars as Bayer, Bochette, 
Macdonald and Tam. This view, however, was not unanimously accepted. 
Our author at the same time would not accept the possibility of their having 
been two Apollodotuses, a view upheld by several numismatists. Many of 
these h3^theses are undoubtedly of a conjectural character. Yet it must 
be admitted that Dr. Narain has evinced a great deal of skill and acumen in 
piling up selective and subtle arguments in support of his various conclusions, 
some of them being different from those accepted by others. 

It will be impossible for the present reviewer to attempt even a toler¬ 
able inventory of the many interesting deductions made by the author 
regarding the various problems of his subject in the space of this short 
review. The third to the sixth chapters of his book teem with such con¬ 
clusions, a good many of which bear clear sign of his intensity and originality 
of thinking. He marshals his data and arguments based on them with 
such consummate skill that even when one hesitates to accept some of his 
findings one cannot but be deeply impressed by the manner and earnestness 
of his reasoning. He possesses all the necessary equipment for the critical 
study of a difficult subject, and has acquitted himself with credit in 
the performance of this task. One other point which strikes the discri¬ 
minating reader of this book is the author’s clarity and correctness of 
expression. 

J. N. Banbbjba 
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The Coinage op the Gxipta Empire (Corpus of Indian Coins, Vol. IV), 
pages i-xvi, 1-390; plates I-XXWI. By Dr. A. S. Altekar, M.A,, 
LL.B., D.Litt. Published by the Secretary, Numismatic Society of 
India, Banaras Hindu University, 1957. Rice Rs.30 (for members, 
Bs.25); Foreign £3 3s. (for members, £2 10s.). 

The Numismatic Society of India was feeling for a long time the need 
for bringing out a series of corpuses of Indian coins from the earliest times 
to the present day, dealing with their history and numismatic features. 
The Society under the gui^nce of Dr. A. S. Altekar, for many years its 
Chairman, planned a comprehensive programme for publishing more than 
ten such volumes, the composition of some of which was assigned to different 
Indian numismatists. Dr. Altekar, the originator of the scheme, was given 
the charge of volume IV in the series, which had for its subject-matter 
the coinage of the Gupta empire and its imitations. The performance of 
this task could not have b^n assigned to more competent hands, for 
Dr. Altekar was a distinguished scholar and numismatist, his contributions 
specially to this branch of ancimit Indian coins being of outstandi^ 
importance. He to(^ up the work in ri^t earnest and made ready its 'dmt 
press copy as early as 1946. But the Bayana Hoard of Gupta gold coins 



1959 ] 


THE OOINAOE OF THE OUFTA EUrp TR E 


was diaooTered at l^t time, and he was entrusted with the task of olaad* 
fying and cataloguing it. The hoard contained many new varieties of* 
such coins, and this as well as other considerations compelled him to give 
work top priority. The Catalogiie of the Ov^pta Gold Coins in (he 
Bayana Hoard was published by the end of 1954. The sending of the 
Corpus, Yol. IV, to the press was thus unavoidably delayed, and this could 
be done only in 1963 after the new finds in the Bayana hoard were in¬ 
corporated into it. It could not be brought out earlier than 1957 on account 
of the various preoccupations of the author and several other reasons. 
In the meanwhile, the Bihar Government BSshtra Bh4sh& Parishad had 
brought out its Hindi version in 1954. 

The main purpose of the projected corpuses, as has been happily put 
by Dr. Altekar in the preface to this volume, is * to take a stock of the 
published works, utilize all the material in the different Museums in India 
and abroad, take note of the later discoveries of important coins and sum 
up our knowledge of the subject, correcting views no longer tenable and 
emphasizing new and important aspects disclosed by fresh discoveries 
and studies ’. This has been fulfilled to a very great extent by its author 
who has set an example to the prospective writers of the other volumes in 
the series. Dr. Altel^ has incorporated in it twelve chapters and as many 
as seven appendices the last of which consists of a select bibliography. 
The first two chapters deal with a brief outline of the history of the imperial 
Guptas and general introduction to the Gupta coinage respectively. Chap¬ 
ters III to XI give a type-wise account of the coins of Ohandragupta I, 
Samudragupta, Kacha, cWidragupta II, Bamagupta (due to the inadver¬ 
tence of the press and the absence of the author &om India the chapter on 
Bamagupta’s coins have been wrongly placed after that on the coins of 
Chanchagupta 11; the order should be inverted), gold coins of Kum&ra- 
gupta I, his silver and copper coins, and the coins of Skandagupta and his 
successors. The last chapter deals with the symbols, metrology and palaeo¬ 
graphy of the coin legends, and the different recorded hoards of the Gupta 
coins. The first appendix contains a detailed account of the coins of several 
rulers in which the technicalities of the Gupta coinage were copied and 
nondescript ancient imitations of the Gupta gold coins. A fairly long list of 
addenda and corrigenda forms the subject-matter of Appendix H, and the 
remaining appendices contain the genealogical and chronological table of 
Gupta kings, index to types and motifs, general index, conversion table of 
inches and grains into centimetres and grammes and a select bibliography. 
Some printing and other errors in the book have been rectified in the errata 
placed at the end. 

Systematic study of Gupta numismatics was first begun by Vincent 
Smith who published several big articles on the coinage and history of the 
Gupta period in the Journal of Royal Asiatic 8ooi^ (1889,1893), JoumcA 
of ^ Asiatic Society of Bengal (1884, 1894) and Irman Antiquary (1909). 
The section IV of his Catcdague of Coins in the Indian Museum, Vol. I, 
published in 1906, contains some interesting details about the Gupta coins in 
the Indian Museum. The most outstanding worker on the coinage of the 
Guptas after Smith and before Altekar was J. Allan whose Catalogue of the 
Coins of the Qupta Dynasties and of King of Qaiufa was publ^ed 

in 1914. Allan’s book was fSar more compr^ensive than the articles of 
Smith, for many more materials were his disposal. It was not only 
the Gupta coins in the British Museum tha^ were hiooiporated in h^ 
CaUdogite, but many other siurilar coins in the coUeotiona of other intportant 
museums private persons were described by him. Moreover, in the 
erudite and extmudve introdnerion to it, AQsn interpreted sevsKal jpcoups of 
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Gupta coins in a way different from that of Vincent Smith. Two such in- 
• stances only may be mentioned here: one is his interpretation of the Gupta 
gold coins bearing the effigies of Chandragupta I and his queen Kumara- 
dev!, and the other is his attribution of th^e gold coins bearing the name-of 
Kacha. Both the groups were attributed by him to Samudragupta, while 
V. A. Smith assigned the first to Chandragupta I, the second being attri¬ 
buted by him to an unknown ruler of the Gupta lineage. 

The reasons given by Allan for his views remained highly plausible 
ones till Altekar came to cut the ground under them by his cvell-chosen 
and forcible arguments in several of his major articles appearing in the 
volumes of the Numismatic Supplement (to J.A.8.B.). In fact these were 
in a way indicative of his major debut in the field of Gupta numismatics, 
and their substance was also incorporated by liim in his principal works 
of this nature, the Bayana Hoard Ccdoiogue and Corpus, Vol. IV. Altekar in 
criticizing Allan’s views lent weight to the previous views of Smith and 
others. In doing so, however, he introduced many new and strong argu¬ 
ments. 

Dr.' Altekar’s present work containing a full knowledge about the 
different varieties of Gupta coins and the imitations of some of them will 
not only be of great use to the advanced students of Gupta numismatics 
in particular, but it will also serve as an authoritative book of reference for 
Indologists in general. Until any further discoveries of such hoards of 
outstanding importance as the Bayana hoard are made, Dr. Altekar’s 
work will remain a comprehensive and up-to-date inventory of Gupta 
coinage. 

The author’s description of the numerous tyx)e8 of such coins is full and 
accurate, and his restoration of some of the indifferently preserved legends 
on thmn is clever and interesting. Reference may be made here to only one 
such legend on the unique ‘ king-and-queen-on-couch ’ type gold coin of 
Chandragupta II. In Appendix No. II, pp. 346-46, he has justifiably res¬ 
tored it as ^Ra£hiinathNtir(Uhapravarafy Kshitau * and interpreted it as ‘ (King 
Chandragupta) who is pre-eminent {pravarc^) on the earth among unrivalled 
atirathas, is the destroyer of chariot-warriors {raihimatha^) ’. But some of 
his suggestions, which he has himself described as of a tentative character, 
are not always acceptable. Thus his views on the problem of the attri¬ 
bution of the KScha coins and the place of the issuer of them in the imperial 
Gupta genealogy as well as his attribution of the few tiny copper coins of 
Malwa bearing the indifferently preserved legend ‘Ramagupta’ require 
critical and careful study before final acceptance. But it must be observed 
in all fairness to the author that he himself was not satisfied about his 
views, for he remarked, * It has to be admitted that we are not yet able to 
solve the problem of the identity of Kacha of gold coins and of ^magupta 
of the copper coins ’ (p. 87). Dr. Altekar in this mature work from his 
pen has l^n more critical about some of his earlier theories. The twenty- 
seven plates in the book, though not bad, are not as sharp and distinct as 
they should have been in such an authoritative work. 

The present reviewer does not intend here to bring into relief the 
many good features of the work of Dr. Altekar. He, however, expresses 
his deep sorrow at the sudden death of this fine scholar and numismatist a 
little less than two years ago (November, 1959). Had our author lived* 
much longer, the study of Indian numismatics and Indology would have 
been further enriched. He was a dynamic worker, a capable organizer 
and a brilliant scholar. 

J. N. Banbbjba 
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The Excavations at Katt^ImbI (1967-59). Doable crown, pp. i-xx, 
1-225, plates 1-66, figures 1-18. By G. R. Sharma, Head of the 
Department of Ancient History Culture and Archaeology, and Director, 
Kaud&mbI Expedition, University of Allahabad, f^blished by the 
Department of Ancient History Culture and Archaeology, University of 
Allahabad, 1960. Price Rs.36. 

It is just a century ago that Bayley suggested to Cunningham that the 
ancient city of Kaufiambi could be identified with the old village of Kos&m 
about 37 miles south<aouth-west of Allahabad. Working upon this sug¬ 
gestion, Cunningham carried on his investigations and became sure that the 
extensive ruins near the present villages of ‘ Kosam In3rm ’ and ‘ Kosftm 
Khiraj ’ (rent-paying and rent-free Kosam) on the bank of the YamunS, 
indicated the site of the capital of Vatsaraja Udayana, a contemporary of 
Buddha and a colourful personality. This well-reasoned conclusion of the 
great archaeologist, however, was not accepted by several other investi¬ 
gators headed by Vincent Smith who suggested different sites at different 
times, for these would, according to them, better fit in with the observations 
of Fa-hian and Hiuen-tsang about its exact location. But subsequent 
exploratory researches of the Indian Archaeological Department in the 
present century proved beyond doubt the correctness of the Bayley- 
Cunningham identification. 

The Archaeological Department of India, however, did not undertake 
extensive excavations at the site, and it was a happy idea of Sir Mortimer 
Wheeler, a previous Director-General of Archaeology, to allow the University 
of Allahabad to conduct them at Kau^mbl. Sri G. R. Sharma, a young 
teacher in the Department of History at that time and a capable student of 
Sir Mortimer in field archaeology, was put in charge of the excavations 
which were started in 1949. Sri Sharma has been continuing them methodi¬ 
cally since then, and has unearthed materials of major structural character 
and numerous minor finds of outstanding importance, which throw a flood 
of light on various aspects of the history and cultme of ancient India. 
Among many other interesting finds that were made during the excavation 
seasons of 1951—56 was the monastery of Ghositarftma where Buddha 
used to reside at the time of his visits to the place. A comprehensive 
report of these excavations was duly submitted long ago by Sri Sharma to 
the Archaeological Department of India for publication, but it is surprising 
that it has not yet come out of the press. 

The present report published by the University of Allahabad in 1960 
gives a full and detailed account of Sri Sharma’s work at the site during 
1957-69. He concentrated his attention mostly throughout this period on 
the extensive defences of the ancient city. In the course of his diggings at 
the foot of the defences on the outer side near the eastern gate, he lighted 
upon the remains of a brick altar in the rough outline of a bird with out¬ 
spread wings and some terracotta and skeletal remains of a man and a 
few animals. These, according to him, represent the recognizable traces 
of the ^yenacUi (an altar in the shape of a bird) on which a Vedic saorifioer 
would immolate a rnan {^Puru§amedha) and a few animals. He has given 
highly plausible reasons for his explanation of these finds, and when this 
is finally and unanimously accepted by all scholars it will certainly be 
i^garded as one of the most outstanding of major ari^eologioal discoveries 
during recent years^ 

Sri Shama’s sumptuous ahd scholarly report , copiously and beautifiilly 
iUustzated, is divided into two p^urts. Ihefii^t pert consists of eight chapters 
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dealing with introdnctory matter (1), stratigraphy and chronology 0!), Kayr 
out of the exo&v&ted area. (3), tools, weapons, pottety, terracotta figurines^ 
coins amd seals unearthed and their respective natures (4->7), and, lastly, the 
^yenadti of the Puru^amedJia (8). The discovery account^ for in the last 
chapter of this part was, however, of so much importance that he thought it 
necessary to present all relevant information about the Vedic ceremony of 
Agnicayana and Puru^amedha from ancient texts in a separate part (part 
two, chapters 9 and 10). 

The introductory chapter contains in a short compass a revi^ of the 
recent discoveries in India of the Indus civilization and their relamon with 
the earliest remains of KauSambi culture unearthed by him. The defences 
and the pottery finds of the old city, going back to the first centuries of the 
first millennium B.C., show that it had developed as a town fully equipped 
for its protection in the model of the Harappan citadel by that time—^an 
achievement for which the people of the painted greyware pottery culture 
were not responsible. A branch of these people, presumed by all scholars to 
be the Aryan immigrants, came to Kau^ambi in its second oultiual stage. 
The pottery remains also prove that ICauSambl had a close link with Nav- 
datoli as they were analogous to pottery types of Harappan origin in 
Western India. But Sharma at the same time has maintained that the 
urban revolution in the Gangetic Valley, of which the early city of Kau^mbl 
was an older phase, was achieved by a people living in close proximity with 
the Harappans, presumably an earlier branch of the Indo-Aryans. He 
has found support of his view in Dr. Hoemle’s theory based on linguistic 
evidence about the wavelike immigrations of the Aryans into India. The 
urban revolution in the Central Gangetic Valley having its roots in the 
Indus civilization also * marked the beginning of the Iron Age in these 
regions, antedating the N.B.P. (northern black polished) and the P.G. 
(painted grey) wares’. Sri Sharma has also attempted to prove with the 
help of different types of arrowheads, terracotta figurines and a few inscribed 
seals found by him in later strata the incidence of waves of foreign in¬ 
vasions in the Gangetic Valley, beginning with the one by the Bactrian 
Greeks and ending with the other by the Hu^s. The stratigraphic evidence, 
according to him, suggests Demetrius as the Bactrian Greek king who 
invaded KauiSSmbi in the early decades of the second century B.C., a date 
too early for Menander. It must be observed here that this finding is in 
some accord with the view of several older scholars, though it runs counter 
to some other theories (cf. the one supported by Dr. A. K. Narain in his 
Indo-Oreeka). Another interesting suggestion made by our author in the 
introduction is that the Purti^amedka sacrifice on the ^yenaciti at Kau6&mb! 
was performed by Pu^yamitra ^uhga, the victorious defender of the Gan¬ 
getic Valley against the invasion of the Bactrian Cheeks. 

It has been necessary to take an elaborate notice of the introduotoiy 
chapter for it, in a way, is an epitome of the author’s work containing hii 
major deductions baaed on materials dug out by him. These archaeo¬ 
logical data are ably and skilfully arranged and displayed in the subsequent 
chapters. One or two conclusions that have been afiSrmed by him in the 
chapter may not be accepted by all, but there are many which are highly 
plausible and thought-provoking. A careful study of the subsequent 
chapters in Part I fully proves how systematic, scientific and efficient Bri 
Sha^a has been in his excavation work. A detailed description of the 
Byenae^i and its constituents accompanied by several full-page line diawipgg 
substantiates in a remarkal^e manner the cogency and relevancy of 
hypothesis. The reviewer was fortunate enouy^ to visit I£au4&mbl sevei^ 
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times after these disooveries had been made, and jSri Sfaanoa^s demonstra¬ 
tions on tiie i^t oonvinoed him of the strength and aooeptability of his 
ai^uments. Ime learned excavator has been well advised to collect all 
relevant information from early ritual literature about the Vedio cere¬ 
monies of Agnicayana for which various types of AgnidH (^yewuHi vraa 
one among them) were prescribed, and the Purufamedha, a type of Soma 
sacrifice in which men and a few animals were immolated. This will 
help his readers to follow him easily through the technicalities and details of 
his explanation. We have definite archaeological evidence regarding the 
performance of Advamedha sacrifices by little*knoi^ and well-known 
rulers of ancient India (cf. the inscription of Sllavarman found at JagatgrSm 
near Kalsi, and the inscriptions and coins of Samudragupta and Kumftra- 
gupta I), but now has most probably been found a much earlier record of 
the performance of Puru§amedha by a ruler who might or might , not have 
been the founder of the ^unga dynasty. 

Sri Govardhan Bai Sharma deserves congratulation of all students of 
archaeology and Indology for his fine performance as a field archaeologist 
and a scholar. It is good that he is comparatively young in age, for the 
still unexcavated portions of the site are so vast in extent that they will 
require his expert attention and hard and painstaking work for many more 
years to come. Due credit should also be given to the team of his colleagues 
and fellow-workers of the University, who have been rendering him un¬ 
grudging help during the successive seasons of excavation. 

J. N. Banbbjba 

26-6-61 


Vabu:^—^I: Varui^ und die Wasser: Heinrich Lfiders. Aus dem 

NachlaB herausgegeben von L. A 1 s d o r f. Gdttiugen. Vanden- 

hoeck and Ruprecht, 1961. Pp. viii -f 337 (m German). 

This is one of the most valuable publications in recent years on Vedic 
studies. It is from the pen of that great Germah Indologist L iz d e r s and 
has been edited and published by Prof. Alsdorf from the MSS. left behind 
by the author. 

In a short Preface to the work the Editor informs that many lacunae 
crept in the MSS. and unfortunately some portions of the work., e.g. one-third 
of Section VI, the whole of Section VII, etc., were lost altogether. To restore 
and reconstruct these portions the Editor utilized various sources, viz. records 
and notes of lectures delivered by Prof. Luders, rough copy of the work in 
MSS., etc. In the matter of restoration and reconstruction the Editor has 
been hdped by such eminent authorities like Schubring, Waldschmidt, and 
Thieme. 

The book deals with the problem of Fartma, *one of the most important 
Vedio gods’^* While wiaking a detailed study of this particular god the 
author also comments on some other general Vedio problems of interest. 

In a very interesting Introduction, extending over 40 pages, the' author 
gives ample evidence of his critical and unbiased mind and his deep-knowl¬ 
edge of the subject. His approach to the subject is direct and style im¬ 
pressive. At the outset he criticizes the attutude and wrong approach to 
the problems of Vedio stu<^ generally adopted by scholars and discuases 
the ^eots and shortcomings of many of the current theories. He expresses 
the opinibn that all sucfii scholars should indeed stop to think that ‘the 
Vedic lEtfis always used to mean otherwise than what they used to say, and 
that the laiigaage was U^ cody to ved the thou|^ 
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In the Introduction the author deals with both Vedic and post-Vedio 
accounts of the different aspects of Varuna, 'the god of water, the god of 
ocean, an Indian Neptune Haring explained the significance of the term 
Rta (Truth, True) Luders agrees with Oldenberg {D. Religion des Veda, 
199) that Rta is the responsibility of Varuna, He observes that the con¬ 
cept of Rta did not originate in India for the first time and discusses the 
Indo-Iranian traditions in this connection. 

The whole work is divided into eleven sections. 

Section I deals with Varuna as he has been represented in the Epic 
and Classical literatures, in the Samhitas and Brahmanas, in the — 

08 dwelling in the waters and in the Heaven, Section II explains the three 
divisions of the Heaven, In the R. V. we have the idea of the three divi¬ 
sions of the Universe. Three heavens, three spaces, three earths are known 
to us from the time of the Brahmanas. Having explained the implications 
of the expression sdd urvi^ in the A.V. and later Vedic literature the author 
explains sapta devalokdfy and the seven worlds. Rocand mostly appearing 
with divdh is a special Vedic term for the invisible part of the Heaven where 
the gods live and ndka is the visible part where the constellations shine. 
These two important Vedic terms are discussed in detail in this section. The 
Ocean is discussed in Section HI in which the author first makes a study of 
the form of the earth which is shown as a ‘four-cornered one’. Then he 
proceeds on to explain (i) the World-Ocean as represented in the Veda, (ii) 
the Divine-Ocean, and (iii) the underground waterjlow and t\\& primeval water, 
and it is shown that besides the mythical ocean the Vedic seers also speak 
of a real samudra which is certainly the Indian Ocean, 

Section IV dwells at length on the problem of the Rivers {Sindhu), In 
later Sanskrit literature Sindhu means ‘ river ’ as well as ‘ ocean ’ and it is also 
the old name for the river Indus. The Vedic people knew of divine and 
earthly rivers and indicated both of them by the term Sindhu, The author 
discusses Sindhu first as the earthly river and then as the river in the Heaven 
and it is followed by an interesting essay on the seven Sindhus, 

In Section V, one of the most interesting and important sections of the 
present volume, the author discusses the problem of the Ff^m-fight in all 
its details. Many scholars, viz. Oldenberg, Hillebrandt, Wintemitz, etc., 
have discussed this problem but nowhere do we get such a detailed critical 
study of it. The Vftra-myth has variously been interpreted as a nature- or 
a storm- or winter-myth. As in the later Epic and Classical literatures 
Indra assumed the character of a rain-god, the Vftra-myth came to be 
regarded as ‘ a mythological form of expression for the events of storm *. 
Oldenberg in his D, Religion des Veda, 136, supported only by Hillebrandt, 
was the first to raise objections against such ideas. Luders does not believe 
in the theory that the Vedic seers should always use a metaphor and never 
should they say an 3 dihing direct to express their ideas! Drawing on ma¬ 
terials from all possible sources the author presents us a very informative 
and interesting essay on the subject and does not find any reason to think 
that the Fr/m-fight really points or alludes to any ‘ climatic event’. He 
thinks it possible that the Vrtra-&ght was regarded by the Vedio priests 
as some ‘form of Greation-m^h*, Section VI is a study on Soma where 
the relation between Soma and the waters flowing on both sides of the 
visible heaven is discussed. Section VII deals with the four streams dis* 
cussing in this connection the division of divine streams as we have it in the 
PurS^as, world-rivers in Buddhist Cosmology, the four divine st/reams in 
the Vedas, and the/our world-streams and the dftpa-theory of the mediaeval 
period. Section VIII is devoted to a study of the Sun in the (divine) water 
closely connected with which is Section I'X where the Sun is discussed <as^ 
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the giver of rain,. Samudra in rocks is the topic dealt with in Section X 
and it is observed that the * divine ocean, in which the waters, Soma^ and 
the constellations exist, is in a rock, an enclosed sUme^reservoir*. * It is for 

this reason that in the Frtm-fight Indra always fights against the numn- 
tain.* 

The present work ends with an interpretation and explanation of the term 
Upahvard, a term which occurs in the Veda in five places and almost in each 
place in a different sense. Liiders discusses all these five places along with 
the translations and interpretations of the term by Geldner and observes 
that he has no doubt *... that in Upahvard we have before us again a term 
for the loater-reservoir in the highest Heaven*. 

The present volume thus enlightens us on many difficult problems 
relevant and necessary for the understanding of the Vedic god Varui^. 
Numerous quotations from original sources are given for a correct under* 
standing of the author’s arguments. We wish that for the bene'fit of a 
greater number of scholars an English translation of this valuable work 
could be published. 

Biswanath Banbbjbb 
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AQUATIC VEGETATION OP BAMOBAR VALUBY 

I. Phanbbogamio Ploba 07 Fbxshwatbb Ponds and Mabsby Lands 
mTH PJOkTfOULAB RXFXBNNOB TO BaMODAB-EdXN GaNAL Ah.tba qF 

Wbst Bengal 

By P. Kachboo* 

(Communioated by Sri S. K. Saraswati) 

Introduction 

The ponds and reservoirs within the Bamodar Valley (Pig. lA) are 
interesting for the unique plant life they contain. The vegetation in the 
ponds is, however, conspicuously uniform and appears to represent a natural 
and distinct unit in the flora of the valley. 

Notwithstanding the fact that aquatic plants are of great aesthetic 
value and are of great utility for fish and wild life, most of these plants 
are intimately associated with breeding of anopheline (and other) 
mosquitoes—^providing food and shelter for their larvae—and, therefore, 
constitute a major concern in antimalaria campaigns. 

The various considerations outlined above suggested that a thorough 
study of aquatic plants of the valley would prove useful in the understanding 
of the part played by them in the bionomics of mosquitoes (Kachroo, ld59); 
in aquatic wild life management (Kachroo in ached.) \ from the standpoint 
of isolating a natural vegetational element of the flora of Bamodar Valley; 
and also in studying relatively simple factors in the isolation and distri* 
bution of aquatic plants of ponds (and reservoirs). 

This work was started in the autumn of 1954. Since then a majority of 
ponds and other aquatic and marsh habitats within the lower valley and 
those in the vicinity of the reservoirs in the upper valley have been visited 
and studied. 

In the lotoer valley (Pig. lA) intensive and extensive studies were 
restricted to Bistrict Burdwan (and Hooghly), the main objects being to 
record and determine (as far as possible) association and bearing of aquatic 
vegetation on the breeding of anopheline mosquitoes (particularly Ano~ 
phdine philippineneis Ludlow) and also to observe various limnological 
factors determining the composition of the floral changes, annu^ or 
artificial, in the ponds of this area ; the latter has received attention in this 
paper and the former forms substance for Part II of this study. 

The following vilWes were selected within the Bamo^r>Eden Oaiml 
area of West Bengal (£^ig. IB): Silampur, RhoncUa, Babla, Galsi, in and 
around Burdwan town, Krishairour, Ghikanda, Nanidipur, Boinohi fall witiiin 
the existing irrigation area); Kolkol, Pursha, Sakti^^h, Raaulpur, in and 
around Memari, (yhotkhando and Alipur (all in existing unizrigat^ area). 
Since im apparmit o|r vital differences were noted in the floral oomposittona 
of Uie p<mw in the two regkms, no. pariaoulor s%ni£icanoe was attached 
to tht^ aspect of investimrion. , ‘ 

Ih each of the yiilages, Babla, Gidid, Kri a h i mp qr, Nandipw, K(^ol, 
ChotklkaBdo and At^e^, Wo dr were sdlee^ wedkl^ 

— ' ' ' .. . ' in' .. . :.. 

^ At prmmU ISditcr, Ihcljaft Oenaoil of Agrioidtaial Researdi, Kew 2>elhi. 
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observations. The latter included an account of general aquatic vegetation 
(and algae) intimately associated with smopheline larvae, nature. pH and 
(lopl/h of water, etc. 

A complete collection of flowering plantsi algae and other cryptogams 
of the areas investigated is deposit^ in the herbarium of the Malaria 
Research laboratory at Burdwan. 


Damodab Vallby: A Bbibf DnsoBipnoK 

The Damodar Biver^ basin lies between 84*8** and 88*4*^ E. longitude 
and 22*2'’ and 24*6° N. latitude and is spread between the States of Bihar 
and Bengal. It covers an area of about 23,309-91 sq. km. (Bose, 1948). 
The valley is broadest around the region where the Damodar and its chief 
tributary, the Barakar, meet and most of its tributaries arise in the District 
of Hazaribagh. Below Asansol, the valley narrows down rapidly. 

The Damodar Valley is roughly divided into two zones—^the upper 
valley and the lower valley, the Ime of demarcation being provided by the 
boundary of (pre-1965) West Bengal State. 

Topography of the valley is variable: 27-5 per cent lies below 152*4 m., 
16*5 per cent above 457*2 m. and the highest peak (alt. 1,219*2 m.) is 
represented by the Parasnath Hill. The upper valley is hilly, a monadnock, 
rolling plateau composed of laterite soils formed by upUfted peneplain, 
the surface often with scarp-like or/and sharp edges between pairs of (trib¬ 
utaries) river valleys.* The lower valley is a flat alluvial plain; the latter 
is dominated by decomposition of sand, silt and clay brought by the Damodar 
and its tributaries. It has a gentle gradual rise from south-east to north-east 
with a slight amount of natural undulation in the extreme north-west. 
In the lowermost limits the only natural highlands are along the river 
(or stream) banks. The right bank is generally of a hi^er elevation than the 
left, the land along the latter being irrigated by the Damodar Canal which 
in turn feeds the Eden Canal below Burdwan, the water being diverted into 
the canal by (low) Anderson Weir across the Damodar at Bhondia. During 
low flow seasons the canals remain dry (see Fig. lA for the future irrigation 
commanded area). 

The geologic formations (Fig. 2) consist mainly of metamo^hic rocks 
(granite-gneisses with associated schists) and these are overlain by sedi¬ 
mentary rooks (sandstone and shales) containing large coalfields. The 
gneiss is the hardest rock within this area, but on hill-sides it is decomposed 
to a considerable depth. 

The upper valley (and the middle valley) is composed of crystalline 
rocks on wMch are preserved outliers of gondwana sediments here and 
there. Eastwards, it is fringed with laterite rocks. Crystalline rocks, chains 
and dykes are a common feature, bigger patches of gondwMia lie near the 
source of the Damodar, smaller ones in the Barakar valley. 

‘ The River Damodar (Decmad in its tapper course) rises frctfa Kahmar-Fat (alt. 
1,068<01 m.), a high, flat-topped hiU on the north-western edge of Ranchi plateau 
(District Hazaribs^}, atxd is about 6^*74 km. long. Till recent!^ it was an unmanage- 
able river and while in spate caused grefirtiiDqiiseiy and disaster in Western Bengal. 
The fljBt proposal to control floods by means oX renervoixs (on tide river) wias considered 
in 1863 and later vigoroudy stressed npon-by a immber of WSst Bengal Government 
wigineers, notably Qemault (1864), Heywopd (188^, Horn (1902) and Glass (i918»19). 
The disasbt^ flood of July, 19ik madei it stillmdre jbnpeimtiveto ecnitrol thib stver 
through oonstrootion of mmdpurpose reservidxs in ihr upper limits (of, Jtec. Bengal 
Govt., 1862-*192^ and Sep. Damodar Flood JEnqr. Comm.,'1944). 

* The upper vidley will be included in a subsequent investigation. 




Oeologioal map of Dunodar Valley (from jE*rel. Jlfem. Unified Developt. Damodar River, 1946). 
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The main mineials known aie mica, iron ore, fire-clay, 
barytes, bauxite, lead, Bfirer, steatite, copper and mineral springs (Khedker* 
1950). The Dhanbad-Asansol sector is richest in minerals and pmotioalty 
no minerals occur in the lower valley. Mineral springs are found at Kawa, 
Gandhawari, Duai and Suraj-khund (District Hazaribagh). 

ClimaU: It is on the whole of the monsoon type, characterized by 
dry and comparatively cool season firom mid-October to mid-February, 
and dry and hot season from March to May (or June) and warm, wet season 
from (June) July to September. July-September (October) is the normal 
rainfall period and the av^iage rainfall is about 5*56 m. per annum, decreasing 
northwards. In the Districts of Bordwan and Bankura (the lower valley), 
the climate is transitional firom moist, steamy t3^e in the plains to firesb, 
bracing type in the rolling plateau. In Manbhum and Santal Parganas the 
climate is much drier. 

In the area under consideration, April-May (June) were the hottest 
months and December-January (February) the coldest months, July-August 
received highest rainfall, and maximum humidity was recorded for July- 
September period (Table 1). 

General chara^ra of vegetation^ 

The catchment basins of the Damodar and Barakar rivers are generally 
denuded of forests and have large tracts cut deep by gullies. However, 
portions of land near the mouth of various tributaries are under terrace- 
cultivation. Nevertheless, it is the upper vaUey which is largely forested. 
In the lower valley the natural vegetation is confined to sandy * char * lands 
in the river-bed, higher alluvial deposits like embankments, abandoned 
gardens, ruins and marsh lands. The lowermost hinge (deltaic area) has 
paddy fields and gardens surrounding villages. 

Bose (1948) recognized the following vegetational types in the whole 
valley: aal forests, mixed evergreen forests, secondary thickets and jungles, 
palaa forest and coppice, mahua grades, secondary vegetation of coalfields, 
savannah of sandy tracts along the river, xerophytic scrub jungle, bagana 
and the marshland vegetation. 

In the Hazaribagh tract the flora is essentially tropophilous with a 
strong tendency towards xerophyllous nature. The aal is the most charao- 
teristic tree of this region and the chief formations are those of ad, Ter- 
mindia, evergreen and mixed forests. Terminalia formation is chiefly 
associated with species of Bombax and Stercidia. The mixed forests are 
mostly in open lands, represented by Woodfordia, Boawelia, Lageratroemia, 
Adina, MUragyna, Anogeiaaua, Qrewia, etc., and the aal formations are 
associated with trees of dry-mixed types, Anogeiaaua, Stereulia, Cochlo- 
apermum, etc. The other species found are Careya, Terminalia, Ptero- 
carpua, etc. In the Manbhum tract is an abundance of species character¬ 
istic of warm, humid regions and it aboimds in aal, bamboos or mixed forests. 
The aal is associated with Terminalia, Pteroearpua, Mangifera, Bwraera, 
Gardenia, etc. The most common bamboo, Bamlmaa arundinacea, and 
relatively less common Dendrocalamua atridua constitute riie bamboo 
formtion. Tbe mixed forests have meoies of Leea, Bubua, Pika, Qrewia, 
Briddia, Media, Capparia, Bioapyroa, Stryehnoa, Bandia, etc. 

’ Pnun (1905) gave the topography and vegetati<m of what may be termed the 
lowermost hizige of the valley aaaiid emmMoated aepttate^y (in hialntrociaotimi) the ^peeies 
of marshy plaees, rioe fields and pmuia. No deserlpticms were appended. 

(1920) hr his StOsmy of Whar and Orwta disonia^d and mmmerated the 
flora ei the pppar valley and l&ded a^piatie vegeta^<m of the viwious plaoee. 



Meteorological data for District Burdwan, 1954-58 
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In the Districts Bmdwan and BanlnuA the ezuting forests are com^ 
posed of sal trilh a ocmsideiable percentage of Pteroear^aus tnarsupimk. 

other spedes represwted are Lagers^rosmm p(»rv\fiorat Diospyros 
m^noxyUm^ Clsistanthw coUinuSt Bvtea frondoaat Combreiutn dtocmarumt 
etc. These latter species often form non-association at the cost of Sol 
forests. « 

VhasTATioN OF Aquatic and Sbmi-aquatio Habitats 

The plants growing in and around water collections, ponds, depressed 
and &II 0 W lanck and paddy fields can be conveniently classified into 
three groups: 

(а) Terrestrial: Normally growing in dry soil, usually perishing 

within a month or in a shorter time after inundation. 

(б) Marshy: Plants in soils which remain saturated with water 

during a major portion of their growing season, normally not 
perishing during partial inundation. 

(c) Aquaiic: Normally growing in water during a major portion 
(or always) of the growing season, either rooted in mud or 
free fioating, usually perishing during prolonged dewatering. 
(A number of them perennate unfitvourable periods through 
underground modified stems.) 

Table 2 lists t 3 rpical plants of the above groups in relation to the 
various plant types (of ponds) enumerated earlier (Kachroo, 1956): 


Tabi£ 2 

Representative species of terrestrial, marshy and aquatic plants arranged ogainH ten 

basic pki^ types 
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In general, the terrestrial species occurred mainly in the regression 
zone, wet land species within the fluctuation zone or down to the lower 
limits of the post-monsoon level zone, and aquatic plants often overlapped 
with marshy species and extended out into water Iwlow the post-monsoon 
level zone. A diagrammatic representation of vegetation and pond 
contour is illustrated (Fig. 3). 

Along the river (and canal) banks the most common species encoun¬ 
tered were Alpinnia aUughas, Asyatasia garvyetica^ Barringtonia a/t^ptangvla, 
Bergia verticiUata, B. amrmnioidea, Cochlearia dejlexum, Cyperua^oceruay 
G. diatana, G. articvlcUiia, G. corynd)oaua, G. radiaitia, Evolvulva numhiulariu3y 
Securinega viroaa, LarUana indica, Leucaena glauca, Lippia geminata, Phrag- 
mitea learka. Polygonum hydropiper, P, glabrum, Pongamia glabra, Solanum 
aiaymbrifolium, Spilanlhea aomeUa, Tamarix gaUica, T. dioica, Trewia nudu 
flora, Weddia calendulacea, Xanthium atrumarium, Groton apara^lorua, 
Ageraium conyzoidea, Acacia spp. and KyUinga monocephala. 

It may be pointed out here that in this paper we are mainly concerned 
with aquatic plants and most of these grow in ponds^ which provide them a 
perennial habitat. In the lower valley the majority of these ponds lie near or 
within the habitations, and were primarily dug either for fishing or to meet 
the daily requirements of water or for both. Even though the ponds are 
well banked, there is enough scope for outside water entering into them 
during rains, a provision being made for the same by the local villagers for 
storing water. These are not natural ponds I 

Ponds were occasionally disturbed and this interference often caused a 
shift in the local fauna and flora. However, * normally ’ these ponds lie 
undisturbed and the species growing in this quiet water or rooting near 
the margins usually flower abundantly. It was observed that the main 
variables in the nature of these ponds were depth of water, presence of 
water throughout the year, type of substrate (and quality of water). 

It was also noted that in general deep water usually produced the same 
effect on plants as that produced by swift currents, i.e., tendency towards 
production of vegetative or sterile shoots only. This was significant in 
case of Potamogeton, Najaa and GeratophyUum. These species often grew in 
deep water where they vegetated freely, but rarely, if ever, were observed 
to produce flowers. 

It was further observed that in general the influence of such factors 
as (a) quiet water, (6) shallow water or lowering of water level, and (c) 
increased exposure to sunlight or desiccation had a great bearing on produc¬ 
tion of flowers. Species which actually grew in water throughout f^e year 
remained green and active, at least in vegetative state. However, during 
winter most of the aquatic plants remained in vegetative condition; this 
was e^cially true of Potamogeton, Hydrilla, Najaa, etc. Plants like lAm- 
wxrdhAmvm and Nymphaea flowered in winter as well as during other times 
of tile year. 

Species growing along banks of ponds partly in and out of water. 


* Pond is here regarded as a very shallow body of standing water in which 
relatively quiet water and extensive plant occupancy are common chamcteristios (of. 
Welch, 1952, pp. 15-16). On the basis of this definition all bodies of standing wwttf 
locally called mghi, pwear, doba or tatao, as well as depressed lands and fallow lands, 
are regarded as ponds so fSEur as this study is concerned. However, eiqserienoe has diown 
that a eantideroMy large number of theae di^is, pukurs, etc., ore atXUaUy wide and deeper 
dvjpnaaeA kmda Whose real nature is ‘exposed^ during periods of eactneme 
their vastness in normal seasons giving an illusion of a or a pukurl (see also pp. 
282-283). Beal deep ponds ore very few ande^ 



Fio, 3. Generalized contour distribution of some basic plant types along a pond (di 
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Aeschynomene aspera, Neptunia okracea, dropped their leaves and renudned 
dormant over most part of winter and spring. 

Of the 237 species*^ collected in and around aquatic habitats, the 
following were most commonly found in this region and nearly all of them 
were associated with breeding of mosquitoes: 

Azalkt pinruUa, CercOophyUum demersum, Chara zeylanica, Commdina 
scdicifolia, Eichornia speciosa, HydriUa verticilUxta, Ipomoca c^wUica, 
Jusaiaea repens, Lemna minor and polyrrhiza, Limrianithemwn^ indicumf 
cristatum, Limnophila (various spp.), MarsUea quadrifoliata, JSfonochoria 
hastaefolia, Najas foveolata, Nymphaea spp., EchinochlM cclonum. Hymen- 
achne pseudo-inierrupta, Pistia stratiotes, Polygonum glahrum {Potamogeton 
crispus), Sagittaria guayanensis, Scirpua articulaiua, Hygrorrldza aristata, 
Cyperua spp., AUernarUhera aeasilia, AeacJiynomene aspera and Utrictdaria 
spp. 

Of these species the dominant elements were Marailea quadrifoliata, 
Azolla pinnata, Lemna minor, Pistia stratiotes, Juaaiasa repens, Nymphaea 
'lotus', Hydrilla verticillata, Limnanthemum indicumjcristatum {AUeman- 
thera seaailis), Chara zeylanica, Spirogyra and grasses. 

It was interestmg to note that such species as Enhydra fluctuans, 
Aponogeton monoatashyon, Vatlisneria spiralis, Eleocharia plantaginea, 
MyriophyUum indicum and tuberculatum were restricted to particular ponds. 
In ML 14 during 1964-58 the only vegetation recorded was a patch of 
Aponogeton crispus in December, 1954, and a patch of 2-3 plants of 
Nymphaea rubra in October-November, 1958. Lagaroaiphon roxburghii was 
only collected a couple of times during 1954 in Hooghly (and Memari). 
In October, 1958, Sphenoclea zeylanica apx>eared suddenly in Shankipukur 
at Kolkol and disappeared completely by December.® 

^ Lemna, Azolla, Pistia, Commelina and Nymphaea occurred practically 
in all types of situations, but Nelumbo nucifera (probably cultivated) was less 
commonly found. Salvinia natans was also noted to have the capacity to 
grow in all types of water. Eichornia speciosa did not normally prefer 
clean water. 

In rare instances only one or two or no plants grew in a few ponds. 
The following ponds are examples of such paucity of gregarious vegetation: 


Pond/locality 


Aquatic plants found 


(Old) ML 14 (Chotkhando) 1954 

1955 
1956-58 

Ql 39 (Pursha) .. 1964 

1956 

1966-58 

OL 46 (Kolkol) .. 1964 

1955 


1956-68 


Nymphaea*lotus* (central few plants) 

June to September as above, then no flora 

No flora 

Cryptocoryne oiliata (5-7 plants) 

Aeachynomeno aspera, Marsilea quadrifoliata, 
Jussiaea repvns (all rare) 

No flora 

A few plants of Nymphaea rubra, Utriwlaria 
flexuosa, Najas spp., Jussiaea repens 

LimnophUa raeemosa (very common along 
recession zone), a rare Aeschynomene as- 
pera and common floating masses ef 
Cladophora glomerata 

No flora 


* A list of plants is given in Appeudiix I. * 

® Sphenoclea uylaniea is otherwise repotted as a 'general aaed* of rice fields lifBtd 
jhUs in Howrah and 24-Paq{anaB {West Boagal). 
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The following epeeies showed great tendency towards formation of pnie 
colonies or mats: 

CommtUna MtieifoUa Utrieularia (various spp.) 

CeratophyUum dmurwm Trapa fwuma 

HydrUla verHoiUaia Snhydraftuctuana 

lAmnaniheinum indkumjenstatum Hygrorrhixa arutata 
yhjM/oveolata I4mf^hila raeemoaa 

N. minor Jtwiaea repena 

However, it was also seen that occasionally plants occurred as soUttuy, either 
dispersed within an ‘ association ’ or rarely all alone (ca. 1--3 plants); the 
former occurrence was rather more common. Example are list^ below; 

Aliama plantago(f) Lagaroaiphon roa^rurghii 

Cdttitriche hetarophylla MyriophyUttm indicum 

Ceratopteria thaUietroidea Seirpua aupintta 


Depth of Water and Nature of Substratum in Relation to 

Aquatic Vegetation 

A combination of water, slightly deep with currents having visible 
movement together with mud or mud>and-sand substratum is apparently 
best suited for a luxuriant production of aquatic vegetation. 

Very swift and deep water are least conducive to aquatic growth and 
similarly too much sand or mud eliminates the mud-loving or sand-loving 
species, respectively. However, it may bo recalled here that ponds are 
either deep or shallow, the latter category including the majority of depressed 
lands visited during the last four years. The following is a list of species 
which favour deep or shallow water, and it is evident from the list that a 
species need not necessarily grow exclusively in shallow or deep water but 
merely that it may grow most often in either of the two situations. Thus 
species occurring under both conditions are rather ubiquitous. 

Species favouring shallow water Species favouring de^ water 

Aeachynomene aapera Ceratophyllwn demeraum 

Ceratophyllum d^neraw/n Chara zeyUxnica 

Chora zeylamoalfragilia HydrUla vertidUata 

HydrUla vertidUata Juaaiaea repema 

Ipomoea aquatiea LimnomUiemum indiownloriatatim 

MyriophyUum indicumltubereulatum MyriopkyUwn indicum 

Nagaafoveolata Ncyaafoveolata 

NiteUa acuminata Nelumbo nudfera 

Potamogetcn indicus Potamogeton criapwlindieua 

Utricularia rop. Typha €mguatata 

LimnophUa hetcrophyUa Utricularia spp. 

Of the species common to both the habitats, it may be pointed out here 
that CeralophyUuni, HydriUa and Najas are usually common in deep water, 
whereas UiinctUaria (typically U, racemosa), MyriophyUum and Chara grow 
best in shallow water. 

Usually all species favour quiet water whore they have optimum devel¬ 
opment. Most common species of this cat^ory are MyriophyUum, 
Juasiam, Trapa natans, LimfwphyUti, Pistia, Lemma, ffygrorrhiza aristata, 
Typha, iSnhydra fluctuane, Lagteroaiphom)! SagiUaria and Aliema. 

WiHi respect to aubMralum, thb ponds can he classified into three broad 
types: mnd, sand-mnd, ^roefity. Keaaar reservoir is a typical illustration of 
*^hy otm^^ems and' so fiw . (1957) a teite aQuatio ]^bnt has not b^ 
ooUeeled^fhMa The inud-aufasbeato is cather the 

nonoal type for the whole: tiaA yisry few ponds do actually poaseOs 
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sand'inud substrate (probably those at Maithon, Panchet and Puigapore 
may be considered here). The common species under each class are mted 
below: 


Species favottring mud substrate 

Aliama monoatachyon 

Ohara zvylanica 

Eleocharia fiatuloaajplantaginea 

Monochomia vaginaliajhaataejolia 

Ndunibiumlfpecioatm 

Nympfutea spp. 

Polygonum glabrum 
Sagittaria gttayanenaia 
Sdrpua arHcukUua 
Typha anguatata 
VaUianeria apiralia"^ 


Species favouring mixed mud'Sand substrate 

Ohara fragUia 
Orinum deftaewn 
Eragroatia elongata 
Eriocaulon quinqueangulorra • 
lAndemia angttatifoUa S 

Monochoria haaUtefolia * 

Ottelia spp. 

Polygonum hydropipar 
Potamogeton indicua 


Such plants as Ammania baccifera, AUernarUhera aessilis, Caesvlia 
axillaris, Orangea madaraspatna and ScirpvA supinus grow both in mixed 
sand-mud and mud substrate and such species as Chara fragilis was never 
collected from ponds with mud substrate, and conversely Polygonum glabrum 
was never collected from sand-mud substrate. Phyla nodiflora was found 
exclusively restricted to sandy banks. 

In the above discussion 1 have grouped the various species according 
to their preference for one or other feictor, but considerable overlapping was 
noted in each case. This is natural when factors are considered singly, but 
when we consider a combination of factors, e.g., deep and quiet water, or 
shallow water and muddy substratum, a more definite preference is bound 
to occur, since various combinations of certain environmental conditions 
favour the occurrence of some species, or an assemblage of species* more 
so than they do others. Thus Myriophyllum indicum, Potamogeton orispus, 
Geratophyllum demersum, Jussiaea repens, etc., occur mostly ia.deepanAquiet 
water; and such plants as Sagittaria, Alisma, Monochoria, etc., only abound 
in shadlow water with muddy substratum. 


PoKD Contour in Bblation to Marginal Flora 

After a prolonged study of the existing ponds it was determined that a 
majority of them are merely permanent depressed lands and that after 
prolonged inundation they have assumed pond dimensions. In periods of 
drought these ‘ ponds ’ up and this necessitates their * recasting *, the 
usual practice being either {a) to dig pits here and there to conserve water 
for domestic purposes (Fig. 6) and also create a better reserve for the future* 
or (6) to construct a new bund all around (Fig. 5). In the latter case the 
bottom is flattened. However, in each village there do exist real (thouj^ 
artificial) ponds which have been dug deep* and normally they do not diy 
up completely during unfavourable periods. 

It was further observed that the contour of Uie ponds was based on 
the nature of their bottoms—^the latter falls under three natural groups: 

(a) D^ressed'bottomed (Fig. 4): 

(i) d; flat-bottomed (Fig. 5), 

(ii) hoo^rint-bottomed (Fig. 6). 


^ It was found growing luxuriiguKtly in aambrooky substratuxn near Bokaro Bansgs 
daring 1908.69. 
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(6) Semilnnar'bottomed: 

(iii) Semilunar-bottomed, 

(iv) Btaired-bottomed (Fig. 7]. 

(c) Cup-bottomed (Fig. 8). 

Depr^ed-boUomed ponds: These ponds were never dug and typical 
(deeper) depressed lands were usually with profuse growth of sur&ce grasses 
whi& invaded far down into the b^ of the * pond \ They are either 
flat-bottomed or the bottom is a large collection of hoofprints, the latter 
condition caused by human interference when the ponds (nearly) dried up 
and local villagers dug (large) hoofprints to conserve whatever water was 
left. 

Semilunar -hoUomed ponds: They include ponds mostly dug for fishing 
or for other domestic or oommuna 1 needs. When such a pond dries up it is 
recast as a staired-bottomed pond. 

Whatever the contour of ponds, the depth of water maintained in each 
type the same sequence of level vis-d-vis monsoons, namely {drought level), 
pre-monsoon level, monsoon level, flood level and post-monsoon level (Fig. 9). 
The zonations caused by these levels in marginal flora have been previously 
discussed (Kachroo, 1956). 

Little variation was observed in limnology of depressed and semilunar- 
bottomed ponds, since both are best suited for a luxuriant growth of mar¬ 
ginal flora. In the shallow depth of clear water grew most of the marginal 
{flexuous) species and submerg^ plants of low level. The deeper semilunar- 
types had in addition a d; luxuriant central flora, usually constituting 
a single or a couple of species. The flexuous associates were mainly 
Altemanthera sesstlis, lAmnophila indica, L. heterophyUa, EchinocMoa 
colonum, Ludwigia parviflora, Eragrostis, Commelina s^idfolia, etc. The 
submerged associates were HydriUa verticiUata, Najas and Chara zeylaniea. 
The central flora when present included species of Nymphaea, Limnanthe- 
mum, and less often of Nelumbo and Pistia. Occasionally the marginal 
belt had predominance oifloaling mat species: Jussiaea repens, Hygrorrhiza 
aristata, Enhydra fluctuans, rarely also Ipomoea aquatica. In such cases the 
central flora was either wholly floating leaf {lAmnanthemum) or often carpet 
or pleveton. Lemna, Pistia, Azolla, commonly together or less often Lemna- 
Azolla association only, rarely AzoUa alone, formed thick carpets over the 
whole water surface. 

In these ponds, even if water level receded, the marginal belt underwmit 
little or a less defined change in the type representation of species, since 
the water level was already low and provided enou^ scope for the species 
to grow in a dijSiised manner. The regular belts of vegetation were often 
visible only in deeper ponds. Grasses and sedges were always in a majority 
and sometimes overgrew other plants, thus causing choking up of the ponds. 
The on^ visible water remained in patches, or more often only towards the 
centre (Fig. 10). 

The cup-bdiomed ponds have two types of banks: steep or mth a 
gradual slope. The foimer had little or very meagre representatiota of truly 
aquatic species and most of the species were representatives of recession 
zone. The central flora was i)oor and blue-green iJgae predominated. In 
the latter type (i.e., gradual-sloped ones) the slojpe was gradual and had better 
capacity to harbour (mostly) send*aliuatio siMKaes. Xhiring drought the 
water level oscillated within a zone whidi h^ ra^r stejsp baok»t the 
latter rituatkm only eneouxaged grasses and some terrestrial epecies. In 
normsd periods the ms^(^mal flora was rither r^resentative of emergent 
speoies or of fiee floatingfhmis (of. Tenrigme: Sahima and Spirogym)* 



[voii^f. 
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In the €!Up-bott<fMed ponds^ oa the irhde, the maxgmal flora ad> 
versely affected by decrease in water level since tiie steepness left little scope 
for chance inundation and uptake of moisture. Very few submerged spei^ 
grew here due to lack of a£ enlarged bottom-mud sur&ce. 

In normal circumstances growth and development of the marginal 
flora was governed by fluctuation in the pond water level. In the pre-mon- 
soon period the marginal flora had a very poor representation of aquatic 
plants and was mostly represented by weeds which were not normally 
resistant to an aquatic mode of life, but with the onset of rains a fillip was 
provided to the growth of truly aquatic plants, and the rraistant weeds 
(which may have been already present) came to form a nice association 
with floating and truly aquatic emergent species. 



JULY .AU& SEP OCT mi DEC 


Fio. II, Comparative d^th of water in GSL 40 dozing 1904-60 (data baaed <m 
wed^ obaeinwti^,, but montbbr avmages onhr bcmaidarad for die 
graph); a ± utirnUtt'Snivef m 1967 ttiewa^ wito token 

ooty I9t8$ w4» a d)mtii^t;t e aa im. 
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In the post*iuoiisoon period the water level gradually receded and 
exposed the margiTiftl belt, finally rosnlting in the extennination of all 
aquatic plants. 

However, it may be noted that an extraordini^ rise in water level 
(of. floods) caused submergence of marginal vegetation, consequently the 
ponds assumed a clear * shore-line *. 

Studies conducted during 1064-68 showed that in ponds, when not 
subject to human vagaries or monsoon excesses, there was a ± gradual rise 
in depth of water from August and this level stabilized during S&tember- 
November. Afterwards there started, at first insignificant and laW quite 
apparent, gradual recession, the lowest water level being recorded during 
liforch-April when a number of freshly laid depressed lands dried up 
completely. This phenomenon was remarkably illustrated by GL 46 for 
1964-60, QL 34 for 1964-56 and 1957, ML 13 for 1964-66, and ML 14 for 
1956 (Figs. 11-14). 



However, it was nnforttinate that a majority of the ponds in eacSi 
village Were subject to hunian interference and this oaheed sudden 
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Fig. 13. Comparative depth of water in ML 13 during 1954-58 (data based on weekly 
observations, but monthly averages only considered for the graph). 
Data normal for 1954-55. 1956 floods, 1957-58 water withdrawn off and on. 


or fall in depth of water, particularly during winter-spring cultivation 
periods when the ponds were either emptied or refilled with water. 

It was interesting to observe that the relative growth of truly aquatic 
marginal flora followed a growth pattern similar to that shown by rise and 
fall in depth of water (Fig. 15), and this had a direct correlation with breediag 
of the Anopheline philippinenais mosquito. 


Plant Associations and Changes in Local Pond Floba 

Previously (Kachroo, 1956) t3q)ical plant associations of the various 
zones of the ponds (based on water level and vegetation thereof) were dis¬ 
cussed. To the various zones recognized thei^, namely, flood, post¬ 
monsoon pool level, recession and continuous water zone, may now be 
added the pre-monsoon and drought pool-level zones. Much stress was laid 
(there) on the continuous footer zone which was further subdivided into sevai 
tj^>es: fleixftous, floating leaf, floating mat, carpet, euimurged, pleuston and 
microsoopic-^Hie latter olawifioation was adopted in part a&ex Hees and 
Hall (1945) andi Penfound (191^). Of these seven types, ^ jfasttesMv 
floating mat ahd to some eEteht mdmerged are loeahz^ m lha maqpud'v 
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Fio. 14. Comparative d^th of water in ML 14 during 1955-68 (data based on 
weekly observations, but monthly averages only considered for the 
graph). Data normal for 1057. 1955-66 floods, 1958 water introduced. 

belt, and in the present investigation exclusive attention was paid to the 
representation of species in this belt: marginal. 

In the ca. 20 ponds selected in District Burdwan (Fig. IB) it was ob¬ 
served that normally this marginal belt (and often the central flora as well) 
was represented by a number of species, but rarely did the colonizing members 
represent the same species. Further, that in a number of cases the same 
asaocmiioTis were not characteristic of a pond each year but instead a 
definite species change occurred each year (in sensu stricto). Table 3 records 
a rt constant floral (dominant) component for 1964-68 period. 

A remarkable constancy appeared to have become the rule in these 
ponds, particularly with respect to the central flora, but minor floral ele¬ 
ments did not remain constant for the whole period, e.g., in ML 1, the minor 
associates Echinochloa colonum and Hydrilla verticillata reached a stage of 
dominance during July-December, 1968. In ML 6 there was no tiuce of 
vegetation during the same period in 1968. Pithophora oedogonid flourished 
side by side with Eickornia in ML 9 during July-December, 1964, and dis¬ 
appeared in later years. In ML 19, though marginal flora remained constant, 
the central flora underwent distinct change (Table 3), and in QL 26 
AUemanihera sessilis and Utrievlana flexuosa did Msume a status of 
dominance during 1966-67. 

2B 
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Fio. 15. Relative growth of aquatic plants for 1954>55 (based on Kachroo, 1966, 
Table IV). 

The majority of ponds (Table 4) presented interesting changes in their 
floral set-ups and these (as will be discussed later) had a great bearing on 
their mosquito (mainly anopheline) breeding potential. These changes 
were brought about either due to their drying up, caused by maraudhig 
floods, or ^m human interference which consisted in removing all traces 
of flora during Ashing operations, or emptying of a pond to fill up another 
pond near a cultivable field. 

It is revealed from Table 4 that usually central flora (in these ponds) 
remained rather uniformly constant for the last five years, the notable 
exception being OL 31 where cleaning of the pond was responsible for 
extermination of Ndumbo nucifera and Pistia from the centre. In OL 44 
similar causes were responsible for removal of Nympkaea esctUenta from the 
scene and later its ‘replacement’ by Azolla-Lemna mat during 1957-58. 
ml 8, OL 34, Sanbhan^pukur and Shibgere remained without central flora 
at one or other stage during this period, 1964-4i8. 

The marginal flora appeared to be a casualty each time the ponds 
underwent a sha^e-up. Consequently in some ponds intwesting * succession ’ 
of plant associations was causra. These are discussed below: 

In SHXBoaKB during 1966 the maiginal bdNf of flora was domaroated ii|to 
two d^nite zones: (a) a Ihiek flexuous.association of OoimMUm saUeifidia, 
Luduigia pa,rvij^at LininopJ^ indka^ and '(&) an areot'(naked}>leafy 
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Tabus 3 

Dominant marginal and centred floral components in some selected ponds, with 
insignificant yearly variations, for 1954-58 period 



Dominaat flora 

Pond/location 



Marginal 

Centrirt 

e 

ML l/Krishanpur 

Eichomia speciosa (in 1958 
incl, Echinochloa colonum 
and Hydrilla verticillata) 

Eichomia {Lemna and 
Azolla included in 1958) 

ML 0/Krishanpur 

Pistia stratiotes, no flora in 
1968 

Pistia 

\ 

ML 9/Nandipur 

Eichomia apeciosa (+ Pitho- 
phora in 1954) 

+ Eichomia {Nymphaea 
lotus* in 1956) 

ML 19/Alipur 

Pistia atratiotea (± often 
Lemna). 

Limnanthemum.... 1956, 

Pistia .(1966) 1966, 

Scum to nil.... 1967-68 

ML 21/Alipur 

Hymenachne paeudointermp- 
ta {± Marailea), in 1956 ± 
absent 

Limnanthemum indicumf 
criatatum 

GL 25/Galsi 

Salvinia natana^ Echinochloa 
colonwn 

Limnanthemum indicvm 

QL 26/Gal8i 

Panicmn spp. 

As in above +X. criatatum 

GL 34/Babla 

Scirpua articulatua, Spirogyra 
maxima^ Marailea quadri- 
foliata (Altemanthera sea- 
ailia, Juaaiaea repena) 

As in above 

GL: Pakpukur/Kolkol 

Commelina aalicifolia^ Mar- 
ailea^ A Itemanthera —data 
for 1955-56 only 

Hyrnmaxihne pseudo- 

interrupta^ Pistia (± 
Nymphaea lotus*) 


* Nymphaea lotus is used for the white>flowered (local) Nymphaea throughout this paper. 


association of Polygonum hydropiper and Hymenachne pseudoinUrrupta. 
At both places Spirogyra was common and profuse growth of Cylividro- 
spermum spirale was recorded in zone a. The approach of winter brought 
with it a gradual recession in water level and consequent exposure of the 
marginal flora and finally its disappearance. Pistia, which comprised the 
central flora so far, now came to occupy the whole water smrface and 
dominated throughout 1956. However, a few emergent grasses (mostly 
Hymertabhne paeudointerrvpla) and weeds (Patygonufn, AUemanthera) 
colonized a meagre area here and there, but toward l^e close of 1957 the 
water level receded stiU further and the pond was practically without any 
trace of flora, till immediately after the rains when a few P^ygonuma and 
AltemarUhera made their appearance in the recession zone. The pond 
remained contaminated witii scum of Microcystis aerugifnoaa and Chroococcus 
turgidus for most part of 1958. 

Bisturbances caused by htunan intmference were resiHMisifale for 
changes in Mlt 13. In 1954-65 Pisita, Lemm% Pomeum and Spifog^ wets 
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Tabud 4. 

AnmuU variations in dominant marginal and central flora qf some sdeeted ponde 

for 1954-58 period in District Burdwan 


Pond/lo&lity 

Dominant flora 

Marginal 

Central 

Shibgere, 

Chotkhaado 

Commelina salieifolia, AUemanthera, 
Liidwigia parviflora, Limnophila 
heterophyUa, 1965 

Pistia, Hymenachne pseudointerrupta 
± Polygomtm glabrum, 1966 

Nil or ± Polygonum, AUemanthera, 
Hymenachne, 1967 

No flora (1957), 1968 

Pistia stratiotes 

No flora 

Nil or scum of Microcystis 

Nil or as above 

ML 13, 
Qiotkhaado 

Pistia stratiotes, Lemna minor, 
Panicum myurus, Spirogyra maxima, 
1964-66 

Polygonum, glabrum, Marsilea, 1957- 
68 ( -f Jussiaea repens, Hygrorrhiza 
arisUOa and Azolla locally at a 
couple of places) 

Altemanihera, Ohara zeylanica, 1954 

Limnanthemum indieuml 
cristatum 

Limnanthemum indicum 

As above, + Pistia 

Tentigere, 

Kolkol 

Salvinia cucculata, Spirogyra + gras¬ 
ses, 1966 

Eragrostis, 1957 

± Spirogyra, ± grasses, or absent, 
1967-68 

Salvinia cucculata 

Pistia 

Azolla-Lemna mat 

OL44, 

Kolkol 

Sdrpus artieulatus, Ceratophyllum, 
Jussiaea repens, 1964-66 

Jussiaea repens, Cladopkora glomerata, 
grasses, 1966 

Azolla, Lemna ( i Pistia), Ceratophyl- 
lum, 1967-68 (-f Jussiaea-Lemna- 
Ceratophyllum for some months 

(± Nymphaea esculenta) 

Nil 

(+ Azdlla-Lemna mat) 

ML 7, 

Naixdipur 

AUemanthera (± Polygonum), 1964- 
66 

Spirogyra, Panicum spp. ( ± Pistia), 
1966-67 

± Echinochloa colonum to absent, 
1968 

Limnanthemum indicum 

As above 

As above 

f 

MLS, 

Maaxdipur 

Jussiaea repens, Spirogyra, Cassia 
tora, 1966 

Pdygonuni crientale, gnsss, 1986-67 
AUemar^tera (± Pdygomm^ 1968, 

Nil 

Lirnnandhemum in patoheft 
Nfl 


















P. KACSSOO 




Table 4—eonid, 




Pond/locality 

Dominant Bora 

Marginal 

Central 

Nukurpukur, 

Kolkol 

Ca/rdanthera triflora^ 1955 

Salvinia natans^ Piaiia^ Cyperua 
haspan, 1956 

No flora (after clearance Najaa 
foveolcua and marginal grasses), 
1956-57 

Nelurnbium apedoamti^ 1-3 
plcunts • 

As above ? 

Nil 

GL 45. 

Kolkol 

Hymenachne paeudointerrupta. Alter- 
nanthera^ 1955 

Piatia (+ Panicwn), 1956-58 {Com- 
melinu for few months in 1956) 

Nelwnbo nucifera and 
Piatia, 1966-67 

Nil, 1957-68 

ML 18, 
Chotkhando 

Enhydra fluctuana^ Marailea^ 1955 
Grass + Piatia^ Lemna minorj 
polyrrhiza, 1956 

Piatia^ Marailea^ 1957-68 

Limnanthemum -f- Piatia 

As above 

Limnanthemum 

OL 27. 

Galsi 

Hymenachne paeudointerrupta (-f 
Monochoria haataefolia in 1958; 
Phormedium masses in 1955), 
1954-58. 

Juaaiaea^ Marailea and Panicum in 
1956. 

Limnanthemum indicum/ 
cristatum 

Nymphaea lotus, 1966 

Shankipukttr, 

Kolkol 

Juaaiaea repena, Marailea. Alter- 
nanthera, 1965 

Hygrorrhiza aristata, Lemna minor, 
1956 

Aeachynomene aapera, Sphenodea 
zeylanica (in form of a ‘forest’), 
1958. 

Nelumbo nudfera, Lim- 
nanthemum indicum 

As above 

Nelumbium, Aeachynomene 
aapera 


dominant marginal species accompanied by turbid water. The minor 
elements were mainly represented by AzoUa pinnata, Uiricularia stdlaria, 
Aponogeton monostaehyon, A. criapus, Sagittaria guayanenaia, MonoclwHa 
haataefolih, Hygrorrhiza aristata, Juaaiaea repens, Nymphaea lotua, Chara 
zeylanica. Polygonum hydropiper, AUerruinthera aeaailia, Ipomoea aguaiica, 
Polygonum glabrum and Evolvudua nummvdariua. During 1956 after the 
pond was cleared Ghara zeylanica and AUernanthera aeaailia assumed a 
dominant role, Piatia-Lemna-Panicum association having been exterzni* 
nated 1 1967-68 wm marked by a dominant growth of Polygonum ghiftrum 

and Marailea quadrifoUaia in the earlier phases, and later mainly by MaraSaa 
and Panicum eolonum. 

Plants like Apomgeton and Sagittaria due to their growth habits i^oukl 
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have grown again next season, but unfortunately the 1964 water level waa 
never reached during the later years, 1956-^8, and the areas occupied by 
these plants remained dry throughout. 

l^ie central flora represented by Idmnanihemuni indicum and cristaium 
remained constant throughout 1964-58 and was not affected even by 
cleaning of the pond. However, it was intimately associated with Pistia 
during 1956. 

Tentioebj: showed dominance of Salvinia cuccidaia, Spirogyra and to 
some extent Eragrostia within the marginal belt during 1965-66, but thia 
association was broken by floods which inundated this pond in late 1966. 
The floral elements were mainly Commelina aaUcifolia, Panicum spp., 
Murdania vagincUum and M. nudaharicum. In 1957 the marginal belt 
remained practically denuded, except for grasses; while during 1968 Spiro¬ 
gyra also appeared for a few months. 

The central flora of Salvinia persisted with traces of Pistia : the latter 
greatly increased its numbers after floods when it invaded from a near-by 
depressed land. Thus Pistia dominated during 1957 but was soon replaced 
by a mat of AzoUa and htmrva minor which appeared rather constant during 
autumns of 1957-68. 

Major changes in composition of marginal flora also occurred in OL 44. 
In 1954 thero was observed a remarkable association of floating-mat {Jus- 
siaea repens) and submerged species {CeratophyUum) with over-all domi¬ 
nance of erect-naked Scirpus articulatus which was confined to one side of 
the pond. The minor elements were few but pro m inent, constituting 
Marsilea, Hygrorrhiza aristala, Chara zeylanica {Ht^drilla, Ipomoea aquatica), 
Azolla and Nymphaea lotus. In early 1966 the pond was cleared and emp¬ 
tied. Jusaiaea and grasses were the only representatives of marginal belt 
that grew again in early 1957; later Azolla, Lemna (± Pistia) and Cera- 
tophyllmn appeared and dominated throughout (Table 4). 

In ponds with a meagre representation of marginal flora slight to prom¬ 
inent changes were also observed. Most of such ponds were with a ± 
flat ‘ shore-line ’. Prominent changes were observed in ML 7, ML 8, ML 
18, Nukurpukur and OL 45 and rather slight variations in the rest (Table 4). 

In some depressed-bottomed ponds {OL 4QA) the decrease in water 
level caused gregarious growth of grasses and sedges to such an extent that 
the original flora was exterminated. This caused gradual choking up of 
this pond and later its recasting into a fresh pond 1 

StTMMABY 

Vegetation of aquatic and marshy habitats is enumerated and discussed. 
Of the 237 plants collected in and around such habitats only ca. 27 were 
most commonly found and of these only 10 species dominated the local flora 
throughout the last five years. Lemna, AzoUa, Pistia, Nymphaea and 
Commelina occurred in all types of situations, but Enhydra fiuUuans, Apono- 
geton monostachyon, VaUisneria spiralis and Myriophyllum were normally 
restricted in distribution. 

Usually species occurred in various mixed associations and in significant 
numbers in each pond, but uncommonly single or few individuals of plants 
represented the whole flora of a pond. Some plants showed great tendency 
towards formation of pure colonies or mats. 

Depth of water (shallow or deep) and substratum (mud or mud-sand) 
haa a definite bearing on composition of pond flora. 

A majority of ponds were found simply to be permanent depressed 
lands, and their contour was determined by their bottom: depressed, As 
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flat, hoofprinted, semilunar, staired or cup-bottomed. Depressed apd 
semilunar-bottomed ponds were best suited for a luxuriant marginal (aqua¬ 
tic) flora. The depth of water in each pond followed the same sequence 
vie-d-vis the monsoon. 

Natural and human interference caused floral shake-ups, and in general 
the relative growth of truly aquatic plants followed a growth pattern similar 
to that shown by rise and fall in depth of water. 

Marginal and central plant associations of about 22 selected j)onds are 
discussed. Some of them showed ± constant flora for the last 5 y^rs, but a 
majority were subjected to vagaries of nature and human interference, and 
showed interesting floral ‘ succession the latter in some cases resulting in 
extermination of previous dominant species or in introduction of a new 
element. 
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AsvEaavxs. I 

List of aquatic and semi-aguatie plants of lotoer Damodar Valley 


UANUNCULACEAE 
ftanuneulus sceleratus Lin.* 

C4 

XYMPHAEACEAE 

Nytnphaea^- ‘ lotus *. 

rubra Bozb. 
cyanea Boxb. 
escMlenta Boxb. 
steUata Willd. 

Nelumho nucifera Gaertn. 

CBUCIFEBAE 
CocMearia flava Ham. 

TAMABICACEAE 

Tamarix troupii Hole. 

dioica Boxb. 

ELATINACEAE 

Bergia vertioillata, Willd. 

amrnanioides Boxb. 

MALVACEAE 

Sida rhondnfolia Lin. 

veronicaefolia Lamk. 

Urena lobata Lin. 

STEBCULIACEAE 
Pantapetes phoenicea Lin. 

GEBANIACEAE 

Impatiens balsamina Lin. 

Hydrocera triflora W. and Atts. 

LEGUMINOSAE 

Sesbania palludosa Prain. 

biepinosa (Jacq.) W. F. Wight. 
Aeschynomene indica Lin. 

aspera Lin. 

Neptunia oleraeea Lour. 

(Cctssia tora Lin.) 

Desmodium gangetieum DC. 

Smithia senstiiva Ait. 

HALOBAGACEAE* 

MyriophyUum tuberculatum Bozb. 

indieum Willd. 


LYTHBACEAE 

Ammonia peploides Spreng. 
pygmaea Ktirz. 
pentcmdra Boxb. 
baecifera Boxb. Lin, 
multiflora 

ONAGBACEAE 

Jussiaea repens Lin. 

suffruticosa Lin. 

Ludwigia parviflora Boxb. 

Trapa notans Lin. 

bispinosa Boxb. 
moximofwicksii Kora. 

UMBELLIFEBAE* 

Oenanthe benghalensis Benth. 
stolonifera Wall. 

BUBIACEAE 

Oldenlandia paniculata Lin. 

corymbosa Lin. 
hynei HK f. 
diffusa Boxb. 

COMPOSITAE 

Caeaulia axiUaris Boxb. 

Xanihium strumarium Lin. 

Enhydra fluctuans Lour. 

calendulacea Less.* 

Wedelia fluctuans Lour. 

Conyzyga ambigua DC. 

EcUpta prostrata (Lin.) Lin. 

Emilia sonchifolia DC. 

Mikania seandens Willd. 

Tridax procumbens Lin. 

Ageratum conyzoidea Lin. 

OnaphoUum indicum Lin. 

{Centipeda minima (Lin.) A. •Br. et 
Aschers) 

CAMPANULACEAE 

Lobelia cdainoidea Lamk. 

Sphenodea zeylanica Gaertn. 

COIJVOLVULACEAE 

9 

Evolvulus nwnmuUmfua Lin. 
Merremia emarginata Hallier. 

hederaoea (Buxm. f.) Hall f. 
l$fomoea aquatiea Forsk. 


* Not oolleoted by the author, from Haines (1926). _ 

1 Species problem of Indian Nyn^ahaea is a bit intriguing and needs ontioal 
atudy, , . 

* Sturingtonia aeutanyukt Oaetfn. (Myrtao^) i» 4 general weed along nver 
banks. 
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POLYGONACEAE 

Polygcnitm orientale Lin. 

harhatum, Lin.* 
semdatuim Lagasc. 
hydropiper Lin. 
jHuscidum Meissn. 
tomentomm Willd. 
glabrum Willd. 

JRurnex maritimus Lin. 

EUPHORBIACEAE 

Securinega viroea (Roxb. ex Willd.) Pax 
and Ho£Fm. 

Trewia nudiflora Lin. 

CERATOPHYLLACEAE 

Ceratophyllum demereum Lin. 

HYDROCHARIDACEAE 

Hydrilla vertioillata Gasp. 

Lagaroaiphon roxburghii Benth. 

VaUisneria apiralia Lin. 

Blyxa roxbwghii Rich.* 

Ottelia alismoides Pers. 

SCITAMINAE* 

Alpinia allughas Roscoe. 


OENTIANACEAE 

lAmnarithemwn criatat/um Griseb. 

indioum Thw. 

HYDROPHYLLACEAE 
Hydrolea zeylanica Vahl, 

SCROPHULARIACEAE* 

Bythophyton indicum Hook. 
Centranthera humifusa Wall. 

Lindemia cordifoUa (Ciolsm.) MerrT 
anagallia Pennell 
Crustacea (Lin.) F. Muell. 
hyssopioides (Lin.) Hains 7 
angustifolia (Benth.) Wettst. 
paroiflora (Roxb.) Haines 
pyxi^ria Vahl. 

Limnophiia ciliata (Colsm.) Pennel 
conferta Benth. 
cordifolia (Colsm.) Merrill 
diffusa Benth. 
heterophylla Benth. 
indiea (Lin.) Druce 
Bacopia monnieri (Lin.) Pennel 
Dopatrium junceum Ham. 

nudicaule Ham. 

Bonnaya antipoda Druce 

veromcaefolia Spr. 

Mazus japonicus (Thunb.) O. Kuntze 

LEETIBULARIACEAE 

Utricularia stellaria Lin. 

flexuoaa Vahl. 
exoleta R. Br. 
racernosa Wall. 
bifida Lin. 

ACANTHACEAE 

Bungia paroiflora Nees var. pectinata 
Acanthus ilicifolius Lin. 

Hygrophila polysperma T. And. 
Asteracantha longifolia 
Asystasia gangetica T. And.* 
Cardaenthera triflora Ham. 

JusHcia proeumbens Lin. 

Sta/wrogyne gluUnosa O. Ktz. 

VERBENACEAE* 

Lippia nodiflora Rich.* 
geminata HBK. 

AMARANTACEAE 

AUemanthera sessilis Br. 

Aerua lanata Juss. 

monsoniae Mart. 


AMARYLLIDACEAE* 

Crinum deflexum Ker. 

pratense Herb. 

PONTEDERIACEAE 

Monochoria hastaeJoUa Presl. 

vagincdis Presl. 

Eichomia speeiosa Kunth. 

XYRIDEAE 

Xyris pauoiflora Willd.* 

COMMELINACEAE 

ComnMiina salicifolia Roxb. 

henghalensia Lin. 

(attemuOa Koenig*) 

Murdannia rnaUAarieum (Lin.) Santapau 
vaginatum (Lin.) Buck. 

JUNACEAE 

Juncus pHsrnaJbocarpus R. Br.* 

TYPHACEAE 
Typha angustata Ohamb. 


* Not collected by the author, from Haines (1025). 

> Solanum sisymbriifblium Lamk. is an occasional weed of river banks. 

* Current name. Phyla nudiflora (Lin.) Greene. 
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ABOIPEAB 

piatia straUotes Lin. 

Ctyptocoryne cUiata Bisoh. 

spiralis Bisch. 

{Lasia spinosa (Lin.) Thw.)* 

'Si 

LEMNACEAE 

Lernna polyrrhiza Lin. 
minor Lin. 

(paucwosuUa Hegelm.)t 
(oligorrhiza Kurz.)f 

Wolffia arrhiza Wimm. 

(W. microscopica KuTz.)t 

ALISMACEAE 

Alisma plantago Liu. 

reniforme Bonn. 
oligococcum F. Muell. 

Limnophyton obtusifoliwn Miq.* 

Sagittaria sagiitifolia Lin. 

guayanensia HBK. 

Butomopais lanceolata Kunth. 

KAIADACEAE 

Aponogeton monostachyon Lin. 

echinatum Boxb. 
criapum Thunb. 

Potamogeton indicus Roxb. 

criapua Lin. 

Najas foveolata A. Br. 
indica Lin. 
graminea BP. 

EBIOCAELEAE 

Eriocaulon truncattwi Nees. 

aieboldianum Sieb. and Zucc. 
quinguaeangulare Lin. 
(trilobum Ham.)* 

CYPERACEAE 

Cyperus cephalotea Vahl.* 
cuapidatua HBK. 
flavidua Betz. 
difformia Lin. 
haapan Lin. 
ma Lin. 
procerus Bottb. 
distana Lin. 
nutans Vahl.* 
radicoua Vahl.* 
excdtat/ua Betz. 
compreaaua Lin. 
platyphyUua B.S. 
pumUua Lin. 

Eleoeharia plcmtaginea B. Br. 

jiatuloaa ^oir) Sohult. 
cc^pkata B. Br. 


Fimbristylia monoatachya 

achoenoidta Vahl.* 

{aqvarroaa Vahl.)* 
diehotoma Vahl. 
diphyUa Vahl. 
aestivalis Vahl. 
tenera Boem and Sohult. 
quingueangtdaris Kunth.* 
complanata HS. 
argentea Vahl. 
mUiacea Vahl. 

KyUinga monocephdla Bott. 

(BvXbostylia barbata Kunth.)* 

Sdrpua michelianua Lin.* 

^ptarroaua Lin. 
groaaua Lin. f. 
aupinua Lin. 
erectua Poir. 
articulatua Lin. 

(maritinwa Lin.)* 

GBAMINEAE 

Chamaeraphia apineacena B. Br. 

Panicum antidotale Betz. 

proliferum Lamk. 
polyatachya HBK. 
paludoaum Boxb. 

Leeraia hexandra Sw. 

Hygrorrhiza ariatala Nees. 

Saccharum apontaneum Lin. 

Chionachne koenigii Thw.* (Sprang.) 

Coix lachryma-jobi Lin. 

aquatica Boxb.* 

Phragmitea karka Trin. 

Leptochloa Jiliformia B. and S. 

chinenaia Nees. 

Andropogon aquarroaus Lin. 

BracTUaria reptans (Lin.) 0. A. Qcmln. and 
C. E. Hubb. 
diatachya (Lin.) Staff. 
Chryaopogon aciculatua (Betz.) Trim. 
Echinocbloa colonum (Lin.) Link. 

Eragroatia nutans (Betz.) Nees ex. Steud. 
dongaia Jacq. 
uniloidea Nees et Steud. 
teneUa B. and X. var. breviooalia 
Stapf. ex HK f. 
gangetica Steudel 
viacoaa Trin. 

Paeudographia minuta Pilgera. 

Hymenachne amplexicauUa Nees. 

paeudointem^ta C. Muell. 
PaapaUdium punetatum A. Camus. 

gerninaium (Forsk.) Stapf. 
flavidum (Betz.) A. Camus. 
Pogonoiherum spp. 

Paapcdum scrdnoulatum Lin. , 

Setaria gla/uea Benth. 

SaodoUpia interruptua Stapf. . 

indica (Lin.) A. Chase. 

Urochloa eimidna Ktmth. 

panicoidea P. Beauv. 

Sporobolua tremulua Kunth. 

AUoteropaia eimidna Stapf. 


* Not ooUeoted by the author, from. Kaines (1925). 
t May not deserve speoiflo nude. 
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PABKERIACEAE Azolla pinnata B. Br. 

Ceratopteria thdlictroides (L.) Brongn, 

SALVINIACEAE MARSILEACEAE 

SdMnia cuceulata Roxb. Marailea quadrifoliata Lin. 

naiang HofEin. minuta Lin.* 

' Xot collected by the author, from Haines (1925). 
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AQUATIC VEGETATION OF DAMODAR VALLEY 
II. Fu»3Fheb Observations on Association of Aquatic Vegetation 

WITH AnOPHBLINB BREEDING^ WITHIN DaMODAR-EDEN CaNAL AbBA OF' 

West Bengal 
B y P. Kaohboo* 

(Communicated by Sri S. K. Saraswati) 

Introduction 

Prior to Sen (1941) a detailed study of the association of aquatic plants 
with anopheline mosquitoes did not seem to have attracted any attention in 
India. He {loc. cit. and 1954) discussed the role of these plants in ecology 
of a number of anopheline mosquito larvae. Recently Neogy and Kachroo 
(1956a) classified the aquatic vegetation of Damodar-Eden Canal area of 
West Bengal into a few broad plant types and gave relative importance of 
each type with anopheline breeding; and also bearing of plant cover on 
incidence of larvae in a few ponds. Kachroo (1956a) commented on some 
ecological aspects of aquatic plants and their intimate association with a 
number of algae; and also on association of Oscillatoria and Anabaerux with 
anopheline breeding (Kachroo, 19565). Later he (1960) discussed broadly 
the bearing of phytoplankton on nutrition of anopheline larvae. 

The present investigation records further observations on the asso¬ 
ciation and bearing of freshwater aquatic plants and algae on anopheline 
breeding in the same area as dealt with previously: Damodar-Eden Canal 
area of West Bengal (Fig. 1). The villages and ponds selected for this 
study and methods followed for collection and observation were the same 
as those enumerated and discussed previously (Neogy and Kachroo, 1956a). 

However, care was taken to demarcate a suitable region in each pond 
with a pure community of an aquatic plant, or a plant type, for sampling 
throughout the observation period and less reliance was placed on larval 
collections from ponds with unstable flora. Care was also taken to mini¬ 
mize the effects of random sampling from different colonies of plants in a 
single pond or even from different ponds. In such pools, where breeding of 
A. philippinenais was particularly pronounced, observations were continued 
throughout the year to determine the frequency of breeding in pre- and 
post-monsoon mosquito breeding seasons; otherwise the collections were 
made mainly during July-December periods (each year)—^the local malaria 
transmiss ion season. 

Classification of Ponds in Relation to Anopheline Breeding 

An exhaustive account of the pond vegetation wes included in Part I 
of this investigation (Kachroo, 1959) and was also partly discussed pre¬ 
viously (Kachroo, 1956a). Table 1 shows the extent of association betwem 


I In this paper attention is focused towards inarginal flora of ponds as nonna^ 
this only is associated with breeding, of anopheUne larvae. They were never collected 
in association with the flora iU' the middle of pohds ( . ^ 

* At present, Editor, Indian CenmoU of A^ioultural Re s ea r ch, Kew Delhi. 
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Table 1 

Intimate and negative aasoeiation between aquatic plants and anophelinea in the Damodar-Eden Canal area oj W. Bengal for 1954-58 period 
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Table 2 

^ itmptn^n i^C,) and pS of water in selected ponds within Damodar-Eden Canal area for Jvly-December periods: 1954 Ond 1957 
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aquatic plants or communities and anopheline larvae. These various 
associations and breeding potentials of the various ponds will be discussed 
presently. 

pH or temperature (Table 2) did not prove reliable for a broad classi¬ 
fication of the local ponds but it was felt that local * succession * of the 
phanerogamic vegetation (in each pond) could be used for classif3ing 
them into a few broad typos. Consequently they were divided into three 
± natural groups, namely: (a) ponds without flora; (6) those with a change 
in their floral composition; and (c) those with a db static flo^ for the 
entire season. This classification of the breeding pools provided an inter¬ 
esting study with respect to its bearing on the anopheline population of a 
particular pond. Each group is briefly dealt with ^low. 

(a) Ponds without flora were either (i) permanently devegetated; or 
(ii) temporarily devegetated. 

(i) Permanently devegetated ponds. —^Normally the banjks of these ponds 
were without any trace of flora and the anopheline breeding was 
very meagre as compared to that in the near-by vegetated ponds 
(Fig. 2). 

In QL 38 the most commonly collected anopheline larvae were those 
of A. subpictus and A. hyrcanus\ in OL 39 the position was more 
or less the same except for inclusion of a sizeable number of A. 
vagus and A. varuna; in OL 46 and ML 14 ± similar position pre¬ 
vailed (Table 3). However, the percentage of species not found was 
rather high, considering their breeding potential in the near-by ponds. 

TABI.B 3 

Comparative anopheline breeding in ponds without flora: QL 38, 39, 46 and ML 14 

during 1954-58 


Pond/ 

Anopheline larvae associated* 

locality 

Commonly 

Barely 

Never 

QL 38 

Pursha 

subpictus^ hyreanua 

1 

vagus, varuna, ramaayi, 
annularis, barbirostria 

pallidua, aconitua, 
philippinenais 

OLS9 

Pursha 

hyreanua^ atibpictua 

vagua^ barhiroatria 

as above, -f- varuna, 
aconitua, ramaayi 

OL 46 

Kolkol 

as above and 

barbiroairia 

vagtta, annularis, 

paUidua 

philippinenaia, ramaayi, 
varuna, aconitua 

ML 14. 
CShotkhfuado 

hyreanua, barhiroatria, 
subpictus 

vagus, annularia 

pallidua, philippinenaia, 
aconitua, varuna 


* The species are arranged according to their dominance in each group. The 
same arrangement is followed for toe subsequent tables torong^ut this paper. . 


(ii) Temporarily devegetated ponds ,—a number of ponds with m arg inal 
flora, and often with an optimum breeding pote^ial, the sulmteigefi 
banks were sometimes cleared or during the pototo-Wttilration 
were nearly emptied in fiskvour of those lying nearer tiHe fields ; thiiA 

3® ' • ' ’ ‘ ' 
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exposing the marginal belt of aquatic flora in the former and forcing 
the pond to assume a clear shore-line in the latter—^in both cases 
the particular pond would lie without marginal vegetation. Ih 
clear-water ponds the species most affected as a result of devege¬ 
tation was Anopheline philippinensis. Anopheline and floral 
changes in some ponds are summarized below. 


Fond 

Vegetation 

Common anophelines 

Bare anophllines 

« 

ML 6 1 

Krishanpur j 

’ Piatia atratiotea : 

,No flora: 

annularis^ hyrcanua^ 
varuna 
nil 

barbiroatria 

paUidua, ramaayi 

ML 19 < 

r Piatia atratiotea; 

annuiaria^ hyrcanua 

nil 

Alipur j 

[No flora: 

nil 

aubpu^ua^ vagua 

Tentigere '] 
Kolkol j 

r Eragroatia, Commelina, 
Piatia (Spirogyra); 

flora: 

annularis^ pallidua^ 
ramaayi^ hyrcanua^ 
aubpictua 
nil 

vagua 

philippinenaiat varu^ 
na, barbiroatria 


(6) Ponds with a change in their ixobal compositions. —^The changes 
in floral compositions were either caused through human interference or 
naturally due to floods or drought. Both had a prominent bearing on 
composition and incidence of anopheline fauna. A few interesting cases 
are illustrated and discussed. 

GL 44 (Kolkol): It is an exposed pond, with ± steep banks and midway 
in size between a pukur and a doba. Except for a considerable 
period during 1956, when this pond was cleared, it remained vege¬ 
tated throughout 1954-58 and had a fairly good breeding potential. 
A. aconitus and A. ctUicifaciea larvae were never collected here. A. 
ramsa^i was collected once during 1957; and A. vagus and A. varuna 
were rarely collected. Four different phases of vegetation were 
observed and associated larvae of each are outlined below. 


Aquatic vegetation 


I. Scirpua articulatua, CeratophyUum 
demeraum, Juaaiaea repena, 1964-56 

II. Juaaiaea, Cladophora glomerata, 1956 

III. Juaaiaea, Lemna minor, CeratophyUum, 

1967 

IV. AeoUa pinnata, * Lemna (± Piatia), 

CeratophyUum, 1957-58 


Associated anophelines 


hyrcanua, annuiaria, paUidua, barbiroatria, 
aubpictua (vagua, philippinenaia) 

hyrcanua {varuna, barbiroatria) 

hyrcanua, annuiaria, peUlidua, philippinen- 
aia, aubpictua, ramaayi {vagus, varuna) 

hyrearma, aubpictua, annuiaria, pcdUdua 


Tentigebe (Kolkol): It is rather a shaded doha, with distinctly steep 
banks. It und<^ent both natural artiflciaUy creikt^d 
shift in its vegetation during 1966-58; exe^t for. A* 
cvlidfaeies nearly all local anopheUnes were collected flEom 
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tills pond. It Wfts tlio main philippifieiMiB-\ynod&x\f^ pool in 
Kolkol during 1056*57. Tlie maximuni brooding in this pond 
was that of A. hyrcanua. A. varuna and A. cbConHuB were rarely 
collected; A. ramsayi was collected only during 1957. Floral 
association with anophelines was as under for this period. 


SaMma euceulata, Spirogyra maseitna, 
Echinoehloa spp., 1056 
Eragrostia spp., 1957 
± Spirogyra, grass to nil, 1067*58 


hyrcanua, phUippinenaia, barbiroairia, 
annularia, palliiita, aubpictua, mmna 
as above, -f vagua, aconitua 

hyrcanua, aubpictua, vagua 


ML 13 (Chotkhando): It is a large, exposed pond with flat banks and in the 
immediate neighbourhood of a recently laid irrigation canal. It had 
had an ever present marginal flora. Breeding of A, va^us (1958), A. 
varuna and A. aconitua (1955) was very meagre and A. ramaayi 
appeared only during 1955 and 1957 (2 larvae only collected!). 
This pond was cleared in late 1955 and possibly again during 1957; 
this caused new floral associations and in later years created an 
optimum habitat for breeding of A . philippinenaia. The ‘ succession ’ 
of anophelines was interesting as seen below: 

Piatia, Lcmna minor, Panicum myurua, hyrcanua, pallidua, aubpictua, annularia, 
Spirogyra, 1954*55 ramaayi {varuna, aconitua, phUippinen- 

Alterrianthera, Chara zeylanica, 1956 hyrcanua, barbiroatria, pMHua, aubpictua 

Polygonum glabrum, Maraitea, Echinochloa hyrcanua, annularia, philippinenaia, paUi- 
colonum, Juaaiaea repena, Hygrorrhiza dua, aubpictua, barbiroatria {ramaayi, 
ariatata, 1967-68 vagua) 


Shiboebb (Chotkhando): It is a doba, ± shaded, with very steep banks 
and usually undisturbed. It had a very interesting floral 
history. The marginal belt represented a flexuoua and an 
erect-naked-leafy flora—^the two separated by ‘open water’; 
the central region was full of Piatia. Natural recession caused 
a shift in floral elements till the stage came when no marginal 
flora could exist. A. varuna and A. aconitua did not breed 
here; the composition of other anophelines and associated flora 
was as follows: 

Commelina aalic\folia, Altcmanihcra aeaailia, hyrcanua, philippinenaia, annularia, palli- 
1/udwigia parviflora, Limnophila indica, dua {aconitua) 

1965 

Piatui, Hymenachne paeudointerrupta, ± hyrcanua, ramaayi, barbiroatria, palUdue, 
Polygonum, 1966 philippinenaia {aubpictua) 

No flora, ± Polygonum, Altemanthera, aubpictua, hyrcanua, annularia, paUidua 
Hymenachne, 1967 {barbiroatria, vagua) 

No flora, 1967*58 hyrcanua, barbiroatria, aubpictua, anrm- 

laria, vagua {palUdua) 


ML 7 (Nandipur) is one of the ponds which showed extreme unstabflity 
in its flora; the causes for this being the often flooding of. the pond 
and most inhospitable shore*Iine for the growth of a rich aquatic 
flora—^the latter was indeed meagre and pockety at a few places 
only. Except for A. hyreanyb and A. barbirostris the incidence of 
other species was very inaignmoant: 

AUerrutnAeixi aeaailda, Polygonvm oHmtaXe, hyrcanua, paUidua, annularia, varuna, 
1964*55 adtmitua {barbiroi^fia) 

Spirogyra sup., Panloum, * Piatia, IW6-57 hymatm, batbirottria, ramaayi, anrvularia, 

Poaisiim to absent, 1968 hyrta^ (barbkoa^ 

tria, ramaayi) 
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ML 18 (Ghotkliaiido) represented a pond in which clearance caused 
disappearance of a dominant aquatic plant together with A. philip- 
pineneis which was intimately associated with it {^Inhydrafluctuana). 
Its history is outlined below : 

Enhydra Jhictuana, Marsilea, 1966 hyrcanus, annularis, philippinenaia, ram- 

aayi, paUidua (barbirostria) 

Grass, Lemna (after clearance), 1966 hyrearma, barbiroatria 

Piatia, Marailea, 1967-68 hyrearma, annuUiria, ramaay^ pallidua, 

aubpictua, barbiroairia, varur^ 

• 

(c) Ponds with a ± static floba. —^Very few ponds retained the same 
floral elements throughout 1954-68 period. It was interesting to note 
that nearly all such cases showed a very high breeding potential for A. 
hyreanua, A. barbirostria (and A. aubpictua). A. phiUppinenaia was 
invariably absent from such plant communities (Table 4). Fig. 3 sum¬ 
marizes data concerning association of a few more aquatic plants with 
some anophelines during July-December, 1966. 

TABI.E) 4 


Association of some aquatic plants from db static floral ponds voith local 

anophelinea for 1954-58 


Pond/aquatic 

plants 

Associated anophelines 

Intimate 

Rare 

ML 1. Eichomia speciosa 

hyreanua^ barbirostria 

pallidua, aubpictua, varuna 

ML 6. Pistia stratiotes 

as above + snhpictas, 
varuna 

annularia, vagua, pallidua, 
ramaayi 

ML 21. Echinoehloa eo¬ 
lonum 

hyreanua, barbirostria 

aubpictua, varuna, aconittia 

QL 26. Salvinia natans 

as above + aubpictua^ 
vagua 

paUidua, varuna 

QL 26. Hymenachne 

hyreanua, barbiroatria 

annuktria, aubpictua 

QL 34. Complex flora: 

AUemanthera, 
Scirpus, Spiro- 
gyra, Juasiaea 

hyreanua, annularis, aub¬ 
pictua 

annularia, aubpictua, pal¬ 
lidua 


Effect of microclimatic infiuencea created by variation in vegetation cover in 
the same pond on the nature of anopheline breeding: 

Thren cases are illustrated to bring the point home. 

I. QL 46 (Kolkol): Variations in anophelines were observed fn>m coUec* 
tions maintained at three * stations*. At station A a luxuriant 
growth of JvAsiam repens, Pistia stratiotes and EchinocMoa 
eolonum was associated with A. annularis, A. pallidus and A. 
ramsayi ; but at station B where Pistia was the only associate 
A. annularis and A. paUidus were ohl;y collected. In the pe^n 
between these two Stations A. varuna was the sdie spedes 
could be detected I 
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II. SHiBGBitE (Chotkhando); In this pond collections were made from 
five selected stations (Fig. 4); associated anophelines at each 
place are summarized below: 


(a) Erect-naked-Pi«<ia assoc. 

(b) Flezuous assoc. 

(c) Erect-naked'leafy assoc. 

(d) Pistia alone 

(e) Pistia alone (another spot) 


annularis, phUippinensis, hyrcamns 
as above, + pcMidus 
annularis, philippinensis, hyrcanus 
hyrcanus 

hyrcanus, paUidtis 


III. Similar observations made from pond Mens (Fig. 6) are given below: 

(а) Grass, Marsilea, lAmnanthemum, hyrcanus 

AzoUa, Lemna, Nymphaea assoc. 

(б) Pistia alone hyrcanus 

(c) Ceredopteris, Marsilea nil 

id) Ohara zeylanica alone annularis, hyrcanus 

(e) Jussiaea repens atmularis, philippinensis, hyrcanus 


. Algal Floba m EBLATiojEt to Abophbline Bbeedotg 

Hie phytoplankton,^ as elsewhere, played a dgnifioant role in the 
local aquatic complex. The gases and chemical substances present in water 

^ Ptankion is a tsm applied to small orgsaiesas which live, swim and drift in 
watec and are not independent of ihe eoirents thwein. (Teatman, 19S8. J, Tsnnessse 
ricad.Sei*,31,32y. 
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Fio. 4. Distribution of plants and anopheline larvae in pond SHIBGEKS (Chot> 
khando) on 20th September, 1955 
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Fio. 5. Distribution of plants and anopheline larvae in a part of pond HBKB 
khando) on 20th September, 1065 
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affected theii distribution and growth; and absence of certain g^oiraa of 
from some ponds was attributed to high temperature which involved a 
decrease in the amount of oxygen, thus causing difficulty in respiration. 

^e frequent changes in water level were found to cause changes in local 
algal flora and this indirectly affected mosquito breeding since the plankton 
are producers of food chains. Further, plankton were observed to undergo 
seasonal thanges which are best explained as follows: (a) existence of 
species in extremely small numbers of individuals in active life; (5) existence 
of species in some quiescent stage; and (c) intervals between broods and 
generations (cf. Welch, 1952, p. 180). 

Extensive collections of algae made during 1964-68 revealed pre¬ 
ponderance of Chlorophyceae and BacUlariophyceae, but less so of other 
groups of algae. (A large number of diatoms and desmids could not be 
identified). A tentative distribution of algae within the whole lower valley 
is given below (Table 6); but the data presented here are subject to future 
exploration. 

TABX.B 6 


Taxonomic diatrUmtion of aJgae within the lower Damodar Valley 
(mainly dUtHcta of Burdwan, Hooghly) 


Groups 

Orders 

Families 

Genera 

Species 

Myxophyceae 

3 

6 

15 

45 

Chlorophyceae 

8 

22 

61 

112 

Xanthophyceae 

1 

2 

3 

3 

Chrysophyceae 

1 

1 

1 

1 

Bacillariophyceae 

2 

6 

14 

20 

Ciyptophyceae 

1 

1 

1 

1 

Dinophyceae 

1 

1 

3 

5 

Eugleinineae 


2 

4 

6 


Majority of the algae recorded here (Appendix I) were found within the 
dissected guts of anopheline larvae—an obvious fact, since algae constitute 
more than 90 per cent of the total gut contents of larvae as will be seen 
from the following summary (see also Neogy and Eachroo, 1966c). 


Qreen algae 
Blue-green algae 
Algal spores and cysts 
Le^ epidermis .. 
Animalcules 


.. 95 p.c. 

10-20 p.c. 
10 p.c. 
0*26 p.c. 


The contribution of the various groups of algae towards food of ano¬ 
pheline larvae is given in Table 6. 

It may be recalled here that the blue-green algae normally act as anti- 
larval agents (Purdy, 1920; Glerhardt, 19^; Neogy and Kaohroo, 19666; 
Kachroo, 196^, b) and thus practically reduce the emergence of adults 
und^ field and laboratory conditions (Table 7). 

Chara and Nitella were also reported previously to be antilarval but 
experimental evidences have pointed to the contrary (of. Neogy and Kaohroo, 
1967). ^cently Neogy and Kachroo (1967) proved couclwively that 
Chara zeylanica did not inhibit anophedihe breeding; a conclusion based on 
study of breeding in: (a) artificial breeding pools each with Ohara zey- 
hnica, Ottdia tdismoidea and HydriUa vertudUaiai (6) in natural ;^n^ ; 
and (c) by studying rate, of emeigMoe of A* tfubjiicivs and 4. philijftpi’ 
nensia over C%om-oulture6« . 
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Tabus 6 

RekUive contribution o/ algae tawarde nutrition of anopheline larvae, mostly baaed on 
analysis of larval gut contents {1964-S8) 


Family/gronp 
of algae 

Parts eaten 

Belative 
importance as 
food 

Myxophyceae 

Whole filaments, fragments, cells. 

Lot# 

Chlorophyceae 

hormogones 

* 

« 

Volvocales 

Wlaole colonies or parts 

Low 

Chlorococcales 

Unicellular forms, resting/repro¬ 
ductive stages 

High 

Ulotrichales 

Whole filaments or parts 

Very low 

Cladophoraceae 

Same 

Low 

Oedogonialefl 

Same 

Very low 

Gonjugales 

Same or unicellular forms 

Very high 

Characeae 

Oogonia 

Rare—'trace 

Xanthophyceae 

Fragments 

Same 

Chrysophyceae 

Whole cells 

Very low 

Bacillariophyoeae 

Same, colonies, spores 

Very high 

Dinophyceao 

Whole cells 

Very low 

Eugleinineae 

Same 

Same 


Table 7 

Comparative effects of a few hlue~green algae on the rate of emergence of some anophelinea 
under laboratory oonditiona {based on Neogy and Kachroo, 1956) 


Algae used 

Anophelines 

Emergence percentage 

in blue-green algae 

j 

in other algae 

Anabaena flosague 

annularis 

0 

30 


aubpictus 

0 

20-60 


philippinensis 

0 

40-60 

OscilltUoria princeps 

aubpictus 

0-6 

25-60 


pallidua 

0 

not recorded 


Anopheline Breeding within Dimodab-Eden Canal Area 

Of the various breeding habitats (Table 8), ponds with marginal vege¬ 
tation provided an optimum breeding potential for nearly all species; signi¬ 
ficant exception being that of A. ciUicifaciea which bred exclusively in pits 
along river- and canal-beds, or in river-bed itself. The selective breeding 
habitats {exc. ponds) of each anopheline is given below: 


Anophelines Vegetation (-f-) Vegetation (—) 


annularis 

Paddy fields 

Borrow pits 

barbirostria 

Fallow lands 

Same 

hyrcanua 

Same, paddy fields 

Same, drains, canals 

pallidua 

Paddy fields, depressed lands 

Borrow pits 

ramaayi 

Paddy fields 

— 

aubpictus 

Paddy fields, fallow lands. 

Borrow pits, rain-water pooli» 


swamps 

drains 

vagus 

± Pools under bridge 

As above exo, drains 

varuna. 

Fallow lands 

Fallow lauds 




















Number of breeding places and habitats of the local anophelines, 1954-58 period 
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A. philippinensiSf A. vagus and A. varuna were never collected from 
canals. Breeding of .d. aconitvs was miserably low and A. philippiuensia 
was exclusively restricted to ponds with marginal flora and clear water; it 
was further * endemic * to two unirrigated villages. A. hyrcanus over¬ 
shadowed all species in its breeding potential; however, in ground-water 
pools mthout vegetation, the most conspicuous species found was 
A. subpictus. 

The total larval catches (1964-58) for the irrigated and the unirrigated 
areas did not show much variance (Table 9) but breeding in the ‘lower end ’ 
was nearly double cf that in the ‘upper end’ (Table 10). 1966 gave a 


Table 9 

Toted larval catch (in numbers) from selected ponds for July- 
December periods: 1954—58 


Pond 



1956 

1957 

1958 

j Total 


IRRIGATED AREAS 


Lower end 
ML 1 

62 

174 

66 

73 

137 

602 

6 

49 

232 

237 

69 

90 

677 

7 

61 

63 

745 

97 

161 

1,127 

88 

63 

18 

116 

11 

26 

234 

9 

54 

41 

620 

89 

167 

861 

Upper end 
GL 25 

201 i 

51 

210 

44 

143 

649 

26 

106 

36 

238 

29 

108 

617 

27 

— 

40 

127 

70 

20 

267 

31 

142 

119 

72 

41 

166 

530 

34 

165 

nil 

116 

49 

23 

363 

Total 

903 

774 

2,437 

672 

1,021 

5,707 


UNIRRIGATED AREAS 


Lower end 
ML 13 

90 

85 

197 

205 

235 

812 

14 

46 

43 

169 

211 

— 

459 

18 

2 

106 

486 

196 

189 

978 

19 

— 

59 

274 

41 

110 

484 

21 

98 

32 

138 

29 

86 

383 

Upper end 
GL 38 

54 

13 

6 

2 

85 

159 

39 

36 

80 

80 

18 

2 

216 

44 

90 

46 

58 

218 

86 

493 

45 

— 

83 

138 

69 

168 

438 

46 

52 

nil 

44 

nil 

82 

178 

Tentigere 


““ 

67 

275 

106 

447 

Total 

468 

546 

2,156 

1.436 

1,361 

6,966 

Grand total 

1,371 

1,320 

4.592 

2,007 

2,382 

11,672 
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Tabu 10 

Comparative breeding of local anophelinee •» the upper cmd lower ende 
{irrigated and unirrigated areae) for 19$i-68 period 


Ki 

Anophelines 

Upper end 

Lower end 

Irrigated 

Unirrigated 

Irrigated 

Unirrigated 

aconitua 

2 

1 

3 

6 

annularis 

196 

106 

483 

199 

barbirostris 

101 

121 

211 

479 

hyrcanus 

1,652 

1,072 

2,436 

3,060 

pallidus 

29 

82 

6 

108 

philippinensis 

- 

117 

1 ? 

104 

ramsayi 

3 

9 

33 

135 

subpictus 

282 

308 

134 

263 

vagus 

46 

76 

9 

69 

varuna 

3 

20 

79 

24 

Total 

2,313 

1,910 

3,396 

4,416 


' bumpor crop ’ in both the aroAS. However, 1967-58 showed a fairly 
increased catch from the unirrigated areas: 

1954 1955 1956 1957 1958 Total 

Irrigated areas 903 774 2,437 672 1,021 6,707 

Unirrigated areas 468 546 2,166 1,436 1,361 6,965 

The individual species did not show a constancy in this respect (Table 
10): A. annularis was more numerous in the irrigated areas, l^th in the 
upper and lower ends; but A. pallidus, A . ramsayi and A. barbirostris (and 
vagus) were more common in the unirrigated areas. A. philippinensis was 
confined to the unirrigated areas. In the lower end A. hyrcanus bred 
profusely in irrigated areas but in the upper end it dominated the unirri¬ 
gated areas. A. varuna had a db similar story. 

It was further observed that usually a number of anophelines were 
associated with each other in a pond; the association being either between 
two or three species. The most common and rare associations are given 
below. (The numbers within brackets denote times found together; the 
data is for 1954-58 period). 


Most common associations 


A. hyrcanus 


A. hyrcanus 


+ barbirostris 
+ annularis 
4* paUidtis 


(46) + annularis + svbpictus 

(37) ^ barbirotiris + varuna 

( 12 ) 


A, barhu'ostria + hyrcanus + svhpieius 
•4 hyrcanus 4- poUiAus 
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Bare associations: all (1) 

A. annularis •)- vagus + hyrcanus A. philippinensis + annularis 4* har- 

+ barhiroslris + varuna birostris + suhpictus + ramsayi 

A. oconittLS + hyrcanus + subpictus 
+ hyrcanus + barbirostris 

However, it was not uncommon to collect species alone ^see below); 
the notable exceptions being A. aconitus, A. cuUcifacies, A. palBdusand A. 
philippinensis which never occurred singly. 

A. annularis .. .. (4) A.ramsayi .. .. (1) 

barbirostris .. .. (7) subpictus .. .. (33) 

hyrcanus .. .. (95) vagus .. .. (2) 

varuna .. .. (1) 

Temperature and pH Tolerance 

The temperature (*C.) of (pond) water ranged from 22 to 23 during July- 
December period (1954, 1957); the usual variation in each pond was about 
± 2® each month. The maximum temperature in each pond was recorded 
during August-September (October) and minimum during December. 

A vast majority of ponds were found alkaline in reaction, the pH 
ranging from 6 to 6'7. The period of maximum and minimum alkalinity 
rates varied in each pond and did not follow a regular curve as in the case of 
temperature. In rare instances the pH was 6'9-7*5 and the anopheline 
populations of such ponds are summarized below for 1954-58 period. 

Pond QL 38 {Pursha), pH 6‘8-7’5 

subpictus, hyrcanus, varuna {annularis, barbirostris, culicifacies) 
subpictus, varuna {annularis, hyrcanus) 

{subpictus) 

{vagus, subpictus) 

subpictus, vagus, ramsayi {hyrcanus) 

Pond GL 39 {Pursha), pH 7'l—7'5 

subpictus, vagus {annularis) 
nil 

subpictus, hyrcanus {vagus, barbirostris) 
subpictus {vagus) 
nil {suhpictus) 

Discussion 

Aquatic plants as breeding associates .—^Aquatic v^etation in normal 
breeding, ponds was represented by two zones: marginal and central—of 
these the former only showed a definite correlation and bearing on anopheline 
breeding; the latter was never positive for anopheline larvae. 

Of the various types of marginal vegetation discussed previously those 
kept under constant observation were: flexuoua, erect^nah^deafy {fioaiing- 
mat) and carpet. During 1964 it was seen that the lai^est numbw of larvae 
were associated with fioating-letrf vegetation (Neogy a^nd Kachroo, 1056a, 
p. 187) but in the latter years thofiext/tous type provided the most oongeitaal 
and optimum breeding ccHoditions nearly for all species; particular^ for 


1954 

1955 

1966 

1967 

1968 


1954 

1955 

1956 
1967 
1958 
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A. (innvlaria, A. pallidtw, A. philippiMneia and A. ramaayi (Table 111 
However, diu^ 1966 A, philippimnaia reached peak development m 
association with a lax carpet of Sedvinia associated with Eragrostis and 
Spirogyra —the next optimum being in fiexuoua 1 During July-December, 
1955, breeding of A. pallidus reached a peak in association with loose Pistia- 
carpet; add that of A. annularis and A. ramaayi vri%h fioating-mat oiEiihydra 
fluctuans (Fig. 6). 

Table 11 

Relative potential importance of various plant types in production of some local 

anophelines for 1956-57 period 


Plant types 

Anophelines: total larvae collected 

annularis 

pallidua 

philippinensis 

ramsayi 

Flexuous 

91 

132 

165 

50 

Erect-nakod-leafy • 

6 

5 

18 


± Carpet 

12 

78 

52 

1 

FIoating>mat f 

32 

2 

14 

17 


* Record for 1955. t Beoord for 1956. 


The flexuous vegetation is a combination of emergent leafy and sub> 
merged plants with a considerable percentage of algae (both floating and 
epiphytic). It provided a maximum intersection value and an optimum 
condition for growth and development of anopheline larvae. It provided 
protection and slielter for the growing larvae and also a support for the 
freshly emerging adults. (Interested students are referred to Bozeboom and 
Hess (1944) for an elucidation of the intersection line and its values.) 

The erect-naked-leafy type had the least intersection values and slight 
to nil association with algae or submerged flora. The carpet, when in pure 
state, did always eliminate breeding of species preferring clean water, a lot 
of oxygen, and plenty of algae due to its inhibitory action on aeration of 
water. The floating-mat, however, provided an optimum condition for 
breeding, since the great ‘ net * formed by the branches of the plants afforded 
maximum protection for the larvae as well as a congenial substratum for 
numerous unicellular and filamentous epiphytic algae. 

A. philippinensis was never associate with a single plant. A. annu¬ 
laris was widely associated with plant associations and individual plants 
(Table 1). A. palUdus was only intimately associated with Panicum, 
Pistia, Sahinia, Polygonum, etc.; A. ramsayi with Pistia and grass; A, 
hyrcanus, A. barbirostris (and A. aubpictus) with nearly all plants (of. 
Table 1). 

It was observed that very few ponds harboured exclusively single 
plants and that the nature of the marginal vegetation was much intricated 
as a number of plants were involved in their composition. Consequently 
it WM thought undesirable to at^bute associations to single plants (and 
sometimes to even colonies). tTnfortunatdy Sen (1941), Senior ^^te 
et ol. (1943) and Iyengar (1944) receded su<^ associal^ons with a number of 
aimphelinee. 

WiusaaM absence of assbciatibn betvraen a particaW anophehae 
and a parthmlar aquatic fdi^t Is not ataimya vii indh^ttoh of ita being an 
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Fio. 6. Comparative breeding of A, annularis, A. pattidus, A. phUippinensia and 
A. ramaayi in association with some common aquatic plants for July- 
December, 1966 


antidote for breeding, it was observed that in a limited sense some plants 
were never associated with certain anophelines. Such non-associations 
were of two typos: (a) inhibitory, and (6) seasonal; both are illustrated 
(Table 12). 

However, certain blue-green algae like Oscitlaioria and Anabaena 
inhibited the growth and development of anopheline larvae as previously 
also recorded by Iyengar (1944), Sen (1954) and Kaohroo (1966). 

Senior White et al, (1943) observed that in Orissa plants like Lensma 
minor, L. polyrrMza, Wotffia arrhiza and Bkhomia speoiosa trere un&vonr- 
able and even apparently inhibitory for breeding of A, annularis. Sen 
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(1941) observed that A. philippiTiensis WB8 not sssociAtod With Zieinna; A. 
rafnsayi was mainly associated with Piatia, and A. hyrccmua was aveiBS to 
CeraiophyUum and HydriUa. Iyengar (1946) also noted Eichomia inhihi ting 
development of A. philippinenaia and A. aundaicua, Bose (1931) while 
commenting on association of A. philippinenaia with vegetation remarked 
that he could attract or repel this species off from village tanks by introduo* 
ing or removing suitable vegetation (cf. Krishnan, 1957, p. 23). Such 
an assertion does not seem to be supported by present observations since 
A. philippinenaia was never associated with a single individual plant and 
factors other than vegetation complex of a breeding place may also have to 
be reckoned with. Besides it is observed that in Bengal there is not a 
single pond which could be said to be infested with a single plant commimity 
ad hoc. 

Table 13 includes a comparison of data presented by Sen (1941) and the 
present author in regard to the association of some aquatic plants with 
breeding of anophelines in two db adjacent regions of West Bengal. 

Tabi/b 13 

Intimate association of a few aquatic plants with anopheline breeding, as based on 
Sen (1941) and the present investigation 



Plants intimately associated 

Anophelines 

Lower Bengal (Madhyam- 
gram) 

Sen (1941) 

Damodar-Eden Canal Area 
Author 

annularis 

Hydrilla, CeraiophyUum 

Enhydra, Commelina, Alters 
nanthera, Limnophila 

pallidus 

Utriculariaf Ottelia^ Najaa 

Piatia, Juaaiaea, as above 

philippinensis 

Spirogyra^ Utricularia, 
Limnanthemum (and 

Piatia) 

Commelina - A Itemanthera^Lwl- 
wigia, Enhydra, Jussiaea, 
Salvinia 

ramaayi 

Piatia 

Pistia, Enhydra 

hyrcanua 

Piatia, Najaa 

Nearly all local aquatics 

aubpictua 

Spirogyra, Lemna, 

Eichomia 

Limnanthemum, Seabania, 
Pistia, Salvinia, etc. 

varuna 

Eichomia^ Najaa, 

Ipomoea, Piatia 

Pistia (Nymphaea) 


From a study of the above table it is apparent that no single pUmt is 
associated with breeding of any one anopheline in any area. 

In conclusion a reference may bemadehere to breeding potential of paddy 
fields and fallow lands. When compared to that in ponds they repres^teo 
a very minor element of the local anopheline fauna; however, they had a 
close affinity with that of borrow pits (Table 8). The most common spe^ties 
collected were: A. anavulariaj A, ramaayi and A. avhpi^ua. A single larva 
of A. philippinenaia was once collected from this hkbitat and it is f^red 
that it had drifted from a near-by pond during flooding of the field. , A. 

4B 
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^rnna and A. aconitus were absent &om the paddy fields and A. vagus from 
the fallow lands; the latter also did not provide congenial habitat for A. 
pallidus and A, oconitus. 

SUUMASY 

The local anopheline breeding ponds were grouped under three ^ 
natural groups: ponds without flora (temporarily or permanently); those 
with changeable flora (changes brought about naturally or through human 
agencies); and those with a static flora. Changes in the vegetational 
set-ups and the bearing of each change on anopheline breeding are ^scussed; 
such changes caused diversity in anopheline-representation of a pond. 
Anopheline, hyrcanua and A. auhpictvs were the oidy species that normally 
bred in permanently devegetated ponds. 

Ponds with marginal flora showed greater breeding potential; the central 
flora of a pond had nothing to do with breeding. Most of the anoph* 
elines preferred flexuous type of vegetation which provided maximum 
intersection values and optimum breeding conditions; the next favoured 
association was with floating mat and a lax carpet of Salvinia, grass and 
Spirogyra. Anopheles philippinenaia was never associated with a single 
individual plant, A. hyrcanua was associated with practically all aquatic 
plants. 

The growth and development of marginal flora seemed to be governed 
by fluctuations in pond-water level which indirectly affected incidence of 
breeding: floods and extreme drought resulted in a clear shore-line and 
thus practically in nil breeding. 

Normally a number of anophelines were associated with each other and 
only rarely did they show a tendency to breed singly. 

A. philippinenaia was restricted to ponds with marginal flora and 
clear water; and A. culicifacies exclusively to river* and canal-bed. A. 
aconitus was very poorly represented in this arqa; A. hyrcanua was the 
most dominant species. 

Blue-green algae were found to be inimical to breeding, but green 
algae provided the main food supply of the larvae. Nearly all species of 
algae collected were found within the guts of larvae. 
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A li«t of tOgat ooUwtod from districts Bwdtoan and HoogUy 


MYXOPHYCBAE 

Chroococoacdao 
Microcystis fisrttginosa Kfltz, 

Oloeocapsa stegophila (Ito.) Babenh. 
Chroocoecus turgidus (Kfitz.) N&g. 

C. minutus (Ktttz.) N^. 

Merismopedia tenuiasima Leimn. forma 7 
ChAmaeaiphoziaceae 
Chamaesiphon sideriphilus Stannach 
var. gW»ra Rao 
C. sideriphilus Stannach 
Stigonemataoeae 

Hapalosiphon wehoitschii W. et W. 

H. ivelufitschii forma 
Bivulariaceae 

Calothrix fusea Bom. et Flah. forma 
Oloeotriehia radborskii Wolosz. forma 
Nostooaceae 

Cylindroapermum spirals Kg. 

C. oryzae (mss. spp.) 

Noatoc linckia (Both.) Bom. et Flah./oma 

N. cosndwm Lyng. ex Bom. et Flab. 
Anahaena ambigua Bao forma 

A. volzii Lemm. 

A. gekoinocola GAxoso forma 
A. iyengari Bharadwaja (7) 

A. aphaerica Bom. et Flah./orma 
Oscillatoriaceae 

Arthroapira platenaia (Nordst.) Gomont. 
forma 

Spirulina major Ktttz. 

OadUatoria aaneta (Kiltz.) Gom. forma 

O. tenuis Ag. forma 

0. acuminata Qom. forma 
0. limoaa Ag. 

O. princepa Vauch. 

O. curvicepa Ag. forma 
O. martini Fremy forma 
O. grunouriana Gomont. var. articulata 
(Gardner) Drouet. 

0. amphibia Ag. 

O. aplendida Grev. 

0. interrupta Mart. 

O. minuta (mss. spp.). 

Phormidium molls (Kiitz.) Gomont. 
Phormidium rstzii (Ag.) Gom. 

P. oryzstorum Mart. 

Lynghya dsndrobia Bruhl et Biswas 
L. aolitariua Kg. 7 
Scytonemataoeae 

Scytonsma cindnnatum Thuret ex Bom. 
et Fli^. 

CHLOBOPHYCBAB 

Ohlamydomonaoeae 
Chlamydomonoa braunii Gk>r. 

Eudorina slagana Ehrenb, 

Oonium psetotale Muell. 

Pandorina morum (Muell.) Bory 
Volvoie aursus Bhr^b. 

Sphaer^td laeustHs (QirodO 


Polyblepharidaoeae 
Oangeardinslla spp, ? 
Tetrasporaceae 

At- 


Chloroeoccum humicolum (NAg.) Babenh. 
Chlorellaoeae 

Chlorslla vulgaris Beyemick 
Badiocoeeua spp. 

Tstrasdon punctulatum (Beinsch) Hansg. 
T. minimvm (A. Bzatm) Hansg. forma 
T. trigonum (JNagelli) Hansg. forma 
Oooystaceae 
Laysrheimia spp, 7 
Nsphrocytium spp. 

Ooeyatia parva W. et W. forma 

O. slliptica W. West 7 
Selenastraoeae 

Ankiatrodsamua fcdeataa (Corda) Half. 

yar. acieularia (Braun) W. 

KirchnsrisUa contorta (Sohmidle) Bohlin 
K. lunaria (Kirchner) Moebius 
Sslsnaatrum gracils Beinsch. forma 
Quadrigula eloatsrioidsa (Bohlin) Prints 7 
Diotyosphaeriaceae 
Di^oaphaetium spp. 

Dimorphoeoccua spp. 

Hydrodictysceae 

Psdiaatrum simplex (Meyen) Lemxner- 
mann 

P. boryanum (Turp.) Meneghini 
P. duplex Meyen. 

P. tstraa (Elurenb.) Balf. 

P. duplex var. reticulatum LAgerheim 
Coelastraceae 

Coslaatrum aphaericum N&g. 

Sesnedeamua guadricauda (Turp.) de Br4b* 
S. acuminatua (Lagh.) Ohodat 
S. obliquua (Turp.) Kuetzing. 

S. abundana (Kirch.) Chodat 
8. psrforatua Lemmermann 
8. bijuga (Turp.) LAgerheim 
8. dsnticulatua Lagerheim 
Tstradsamua spp. 

Crudgenia tstrapedia (Kich.) W. et W. 

C, rectangularia (A. Braun) Oray forma 

C. guadrata Morren 

Chlorosphaeraceae 

Chloroaphaera alismatia Klebs. 

Ulotrichaceae 

Ulothrix peetinalia Kg. 

8chitomsria spp. 

MiorospOraceae 
Mioroapora spp. 

Prasiolaceae 

Prasidiaspp. 

Cli^ophoraoeae 

Ctadophora glomsrata (Ian.) Ku^ 

<3, {AegagrbpMla) aaiutsr* (NeM) Ktitz. 
Pimophora osdogonia (Mont.) Witt. 
Ohcuiomafjiba aurea Klots. 

Drapamcddiopsis vndeea Bharadwaja 
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Trentepohliaceae 

TrentepoMia umbrina (KUtz.) Bom. 
PhycoptUia e^phyum Millard. 

Ooleochaete nitellarum Jost. 
Pleurococoaceae 

Protococcua nigelli (Cohdat)/orma 
Oedogoniaoeae 

Oedagonitim gorakhporenaia R. N. Singh 
O. decipiena Witt. 

O. armigerum Him. forma tenuia Singh 
O. aylvaticum Hallas/oma 
Zygneznaceae 

Spirogyra parvula (Trans.) Czurda. 

S. variana (Kiitz.) Czurda forma 
S. longata (Vauch) Czurda/orma 
S, neglecta (Haas.) Ktitz. 
jS. maxima (Hass.) Wittr. 

8, aabaala Kiitz. 

S. mirabilia (Hass.) Kiitz. 

8. verruculoaa Jao. ? 

8. nitida Kg. 

8. elongata Kg. 

8. apreeana Baben. 

8. acrobiculata (Stockmeyer) Czurda 
Zygnema globoaum Czurda 
Z. indica var. damodari Kachroo 
Mougeotiaceae 
Mougeoiia affinia Kg. 

Desmidiaceae (a large number unidenti¬ 
fied) 

Penium polymorphum Perty 
Cloaterium monoliferum (Bory) Ehrenb. 
C. ralfaii Breb. 

O. panmlum N&g. 

Ooamarium granatum Breb. 

G, reniforme (Ralfa.) Arch. 

C, contraolum Kirch. 

C. paeudopyramidatum Lund. 

Dtamidium awartzii Ag. 

Euaatrum inermia (Norsd.) Turner 
Oymnozyga monoUformia Ehrenb. 
HycUotheca diasiliena (Sw.) Breb. 
Micraateriaa crux-meltienaia (Ehm.) Roy 
et Biswas 

Onychonema filifomnia (Ehrenb.) Roy et 
Biswas 

Sphaerozoama pulcherima Sw. 
Spondyloaium ellipticum West 
Stauraatrum deflectum Breb. 

8, afiatinum Cokke et Willis 
Protosiphonaceae 

Protoaiphon botryoidea (Kiitz.) Klebs. 
Characeae 

Ohara ztylanica Willd. 

G. fragilia Desv. 

C. verticillata Boxb. 

O. foetida A. Br. 

NUella flexilia (L.) C. A. Agardh 


XANTHOPHYCEAE 

Tribonemaceae 
BumiUeria ktabaiana Pascher 
Trihonema hambycimum (Ag.) Derbes et 
Sol. 

Botrydiaceae 

Boirydium granulatum (Lin.) Orev. 

CHRYSOPHYCEAE 

Ochromonadaceae 
Ochromonaa spp. 

BACILLARIOPHYCEAE (majority un¬ 
identified) 

Discoideae 

Gyclotella comta (Ehrenb.) Kiitz. 
Meloaira spp. 

Fragilarioideae 

Orammatophora maxima Grwn. 
Licmophora spp. 

Synedra ulna (Nitz.) Ehrenb. 
Kaviculoideae 

Cymbella ciatmla (Hempr.) Grwn. 
Fruatulia spp. 

Oyroaigma spp. 

Navicula virtdia Kiitz. 

N. velox Kg. 

Pinnularia viridia Ehrenb. 

P. major Kiitz. 

P. debeaii Hust. 

Pleuroaigma spp. 

Epithemioideae 
Denticula spp. 

Nitzschioideae 
Bacillaria paradoxa Gmel. 

CRYPTOPHYCEAE 
Cryptomonas spp. 

DINOPHYCEAE 

Olenodinium oculatum Stein. 

G. cinctum Ehrenb. 

Oymnodinium aeruginoaum Stein 
Diclonium spp. 

EUGLENINEAE 

Euglenaceae 
Euglena viridia Ehrenb. 

Gymnaatica elegana Ehrenb. 

Phacua pleuronectea (Muell.) Duj. 

P. hiapudula (Eichn.) Lemm. 

P. acfuminatua Stokes 
Peranemaceae 
erauema spp. 
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VARIATIONS IN THE THIRD METATARSAL BONE OF matj 
B y K. N. Bhabgava and G. Malaviya 
(Communicated by Professor N. K. Bose) 

(Paper received on 22nd November^ 1960) 

Introduction 

The third metatarsal bone forms the outermost component of the 
medial longitudinal arch of the foot, which is characterized by great curva¬ 
ture and remarkable elasticity. 

The metatarsals and the metacarpals have been inadequately des¬ 
cribed in the different textbooks of anatomy, edited by Thane (1893), 
Frazer (1040), Wood Jones (1949), Brash (1951), Schaeffer (1953), John¬ 
ston et al. (1958) and Grant (1958). 

Apart &om textbook description there are very few original articles 
dealing with the description of the metatarsal bones. However, recent^, 
Inderbir Singh (1959) described variations in the metacarpal bones of 
Indian Cadavers. He presumed that probably variations are peculiar to 
Indian Cadavers and as such have not been hitherto recorded by the authors 
of various British and American textbooks. 

Wood Jones (1949) gave variations in the nutrient foramina of these 
bones. Schaeffer (1953) recorded few variations of these bones in 
Morris’s Htman Analomy. Bhargava and Malaviya (1960a and h) gave 
an account of the variations seen in first and second metatarsal bones of the 
Indian Cadavers. But, as many deviations from the conventional text¬ 
book description were encountered in some specimens, a close study of the 
third metatarsal bone was thought desirable. 

Matsbial 

One hundred third metatarsal bones, including 55 of the right and 45 
of the left side, were studied from a collection of the dried and preserved 
bones in the Department of Anatomy and also from a collection of the 
Cadavers dissected during the current session. Variations observed in 
these bones have been noted and discussed. 

Observations and Discussions 

Variations were chiefly in respect of :— 

1. The ^xape of basal articular surface for the lateral cuneiform bone. 

2. The articular facets on the medial side of the baE». 

3. The articular facets on the lateral side of the base. 

4. The site and number of nutrient foramma. 

6. l^e suifaoes and borders of the shaft. 

6. Hie configuration of the head. 

( 1 ) VarUdiuyns in the basal articnlar swrfacefoT ^ lederal auneiform bone 

base hi more or leas triangular in aj^peaxahoe, but the shape and 
form of the trhnglo traa vaiih 

i ^ ) 
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In a liundred metatarsals studied an indentation was almost aliv^^ 
found to be present on the lateral side of the triangle except for fve in¬ 
stances where it was absent. The medial side showed many vanations, 
being almost straight in 46 cases, convex in 26 cases, indented in a manner 
similar to the lateral side in 14 cases and irregularly indented in the re¬ 
maining 10 cases. 



A B o D X 


Fia. 1. Showing variations in the shape of the base of the third metatarsal bone. 

A = Medial side of the triangle convex. 

B Medial side of the triangle almost, straight. 

(7 » A notch similar to that on the lateral side is present on the medial side of the 
triangle. 

D e Medial side of the triangle is irregular. 

E 3= Medial and the lateral sides of the triangular base are almost straight. 

The contour of the basal facet also presented wide variations. It was 
uniformly concave in 53 cases, flat in 28 cases and convex from medial to 
lateral side in 19 cases. 


(2) Varioitions on the medial side of the ba^e 

According to the usual textbook description, the medial side of the 
base of the third metatarsal articulates by two semioval facets, a dorsal 
and a plantar, with the second metatarsal bone. The two facets are inter¬ 
rupted by a rough anteroposterior groove giving attachment to the in¬ 
terosseous ligament. The two facets articulate with the anterior pair of 
facets on the lateral side of the base of the second metatarsal bone. 

In our series, the plantar facet was absent in 29 cases, insignificant in 
11 cases and present in 60 cases. The plantar facet was always smaller than 
the dorsal facet except in a singular instance where it was bigger than the 
dorsal one. 



Coracoid dasupe 



Inverted 
U shape 



Dome 

tdxape 



Creeoent 

shape 


Fzo. 2. Showing vaiiatioas in the shape of the dorsal facet on the mediAl side 
the third metatarsM bone (newr the base). 
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The distal margin of the plantar &oet was convex, resembling an arc 
of a circle in 32 specimens, conical in 12 specimens and reotangular with 
rounded oomeiB in 16 cases. 

The long axis of the plantar facet was placed vertically in 32 oases and 
horizontally in the remaining 28 cases. 

The shape of the dorsal articular facet was also found to vary oonsi* 
derably. ° It was coracoid-shaped in 35, inverted U-s^ped in 33, dome¬ 
shaped in 21 and oresoent-shap^ in 11 cases. 


(3) Variations on the lateral side of the base 

According to Johnston ef of. (1958), as described in Gray’s Anatomy^ 
there is a single large oval facet situated on the dorsal angle of the lateral 
side of the base for articulation with the fourth metatarsal bone. 

In the hundred metatarsals studied, beside the usual facet situated on 
the dorsal angle of the lateral side of the base, a ventral facet was also 
found in 23 specimens. 



Aound 


Oval 


Inverted 

U'Shapod Conical 


(V) 


(VI) 




Lshape Faodiapa 

Fio.t. Sbowtog vaetetjons in 


(VII) 



Trapezoid 
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In 7 of these it was insignificant, but was quite marked in 16 oases. 
Out of these 16 specimens, the dorsal and ventral &cet8 were continuous with 
each other through a prolongation of the ventral facet upwards in 9 speci¬ 
mens. 

In the hundred third metatarsals studied, many variations in the 
shape of the dorsal facet were encountered. The dorsal facet was:— 


(I) Bound 

in 18 cases. 

, (II) Oval 

in 22 cases. 

(III) Inverted U shape 

in 27 

(IV) Conical 

in 15 < 

(V) L shape 

in 6 specimens. 

(VI) Fan shape .. 

in 9 bones. 

(VII) Trapezoid 

in 3 instances. 


(4) Variations in the site and number of nutrient foramina 

Wood Jones (1949) studied the variations in the site of nutrient fora¬ 
mina in a hundred third metatarsal bones and found that in 73 cases, the 
nutrient foramen was situated on the lateral side and in 27 cases it was on 
the medial aspect. The direction of the nutrient foramen is proximally 
towards the base of the third metatarsal. 

In the present study of a hundred third metatarsal bones many devia¬ 
tions from the above description have been encountered. They are as 
follows:— 

No nutrient foramen was observed in 18 cases. 

A single nutrient foramen was present in 81 cases. In 51 of these 
cases it was present on the lateral surface, in 29 on the medial sur&ce and 
in a solitary case on the dorsal aspect of the third metatarsal bone. 

Two nutrient foramina were observed in only two cases where, besides 
the usual one situated on the lateral surface, an additional foramen was 
present on the medial aspect of the shaft of the third metatarsal. 

The site of the nutrient foramina also presented considerable variations. 
In 43 specimens it was situated in the lower third of the shaft, in 38 speci¬ 
mens it was in the middle of the shaft and only in one bone it was observed in 
the upper third of the shaft. Beside, the nutrient foramina was considerably 
beyond the usual dimensions in 3 instances. In one case it was three mm. 
long and one mm. wide while in the remaining two oases it was nearly six 
mm. long and two mm. wide. In all these cases the nutrient foramen was 
situated in the lower third of the shaft on the medial aspect of the third 
metatarsal bone. 

(5) Variations in the surfaces and borders of the shaft 

According to Schaeffer (1953), ‘the shaft is compressed side to side 
and presents three surfaces and three borders—a medial, a lateral and a 
plantar border’. The medial and lateral borders extend from either side 
cf the taisal end of the base to tiie phalangeal extremity terminating in 
tubercles thus demarcating the dorsal sur&ce. 

The dorsal surface provides origin to the adjacent dorsal interosseous 
muscles from the lateral and the medial side of the bone, leaving a portion 
of the dorsal surface free. But sometimes the origin of the two muscles 
encroaches on the dorsal surfiice completely and reduces it to a mere ridge in 
the middle of the shaft leaving a triangular })ortion &ee at the proidmal 
and the distal ends. 
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(6) VariaUona in the eonfigurcMon of the head 

The head of the third metatarsal is flattened firom side to side. It 
presents an articular surface on the dorsal aspect, which comes into contact 
with the proximal phalanx of the toes while walking. 

This articular surface usually presents an area of uniform convexity 
directed,towards the base of the metatarsal bone, in 67 specimens of the 
present study, a uniform convexity was noticed whereas in 43 cases there 
was a lipping of the articular surface on one side or the other. This lipping 
was much more frequent on the lateral side (41 oases) than on the medial 
side (only 2 cases). 

SUMMABY 

Variations in one hundred third metatarsal bones have been described 
and discussed. The variations were chiefly in:— 

1. The shape of basal articular surface for the lateral cuneiform bone. 

2. The articular facets on the medial side of the base. 

3. The articular facets on the lateral side of the base. 

4. The site and number of nutrient foramina. 

6. The surfaces and borders of the shaft. 

6. The configuration of the head. 
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note ou the oriya portion op the veliqalini copper. 

. PLATE GRANT OP KAPILE^VARA 

By P. Aohabya 

{Paper received on 5th Jantuiry, 1961) 

Thanks are due to Dr. D. C. Sircar for the care and interest with which 
he edited the above-named copperplate grants as it is an important 
document for the history of Orissa. Kapile^varadeva or Kapilmi^adeva 
(as in the Mddalapanji), the greatest king of Orissa, is described in the 
M&daldpdnji as a l^^ar boy and a thief. It is stated that it was through 
the grace of Lord Jagannatha of Puri that he was selected as the successor 
by the last Gahga king named Bhfinudeva. But the discovery of con¬ 
temporary records like the grants of Raghudeva,^ the nephew and Viceroy of 
Kapiledvara, which have idso been carefully edited by Dr. Sircar, has con¬ 
clusively proved that KapileSvara belonged to a respectable ruling family 
of the Solar Dynasty. 

In his paper published in the Journal of the AsiMic Society, Vol. XXIII, 
Dr. Sircar wrote as follows: ‘In these lines, I am placing l^fore scholars 
my transcript and translation of this interesting document with the hope 
that improvements on them may be suggested by more competent students 
of Orissan epigraphy.*^ By expressing his views in the above manner. 
Dr. Sircar has shown his humility only. Dr. Sircar is not a scholar in 
Oriya and Telugu; but the manner in which he has edited this trilingual 
inscription, written in Telugu and Oriya scripts, deserves great credit. This 
very inscription was edited first by the late Raja Sahib Lakshminarayan 
Harichandan Jagadeva of Tekkali, who was a scholar in both Oriya and 
Telugu, in the Journal of the Bombay Historical Society, Vol. VI, pp. 94-111; 
but he failed to do any justice to this interesting document, l^ja Sahib 
of Tekkali also published a paper in the Oriya monthly Sahak&ra, Vol. XX, 
pp. 756-768, which included the text of the Oriya porticm in December, 
1939, and his transcript there is not at all intelligible. Dr. Kunjabihari 
Tripathi, M.A., Ph.D. (Lond.), has edited also this Oriya portion in the first 
issue of the KoiUkdrJca, pp. 95-97, an Oriya quarterly wMch was published by 
Orissa Sahitya Academy for September, 1958. Dr. Tripathi’s reading is in no 
way helpful. We are fortunate that the inscription was re>odited by Dr. 
Sircar in the Epigraphia Indica and the Journal of the Asiatic Society for 
the benefit of scholars in general. 

After going through Dr. Sircar’s paper published in the Journal of the 
Asiatic Society, I found that improvement is possible both in regard to 
his transcript and translation as well as his intrapretation. X therefore 
requested Dr. Sircar to send me a reprint of his paper on the ‘ VeUgSlinI Gremt 
of Kapil^svara, Saka 1380 ’ published in the Epigraphia Indica, and I am 
very thankful to him for complying with my request. 


^ SpigrapMa. Indioa, Vol. , XXXIH, I0&9-OO, ep. 375-92; tor a separate treat- 
isent of the Or^ portion see JaUmal ef Aeteitio JSoefefy, Vol. XXHI, 1957, 
pp. 1-8-17. , ■ ^ , ' '''i",'" ' ' , 

• MX, Vol. XXXni, 1959-€|^, p6, 1-88, 
t J..4.5r., Vol.XXm,p, 18. r 

.(> sat'.l ' ■ 
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The grant was made on the occasion of the Si^^-Bfikaepati-pu^ya- 
h&la. Tli^ occasion occurs every 12 years when Jupiter enters Leo and, 
during the period of one year when Jupiter remains in Leo, a bath in 
the river God&vari is considered most meritorious. Kapil^varadeva, the 
king of Orissa, made the gift of lands in the form of iasanaa to Brih- 
mftTjan in order to commemorate himself, his father Jag64varadeva and his 
moth e r BelamSdevi on this auspicious occasion most probably at Bajah* 
mundry in the river Godavari on the Vai4akhl-pumima day. l^e astro¬ 
logical works called Jyotimihandha and Nirnayaaindhu discuss me signi¬ 
ficance of the 8irhha-BTiha8pati-yoga in relation to the river Godavari. 
The Jyotimihandha quotes verses from the Brahma Parana, Brahmd7i4a 
Purdna and Brahmavaivarta Parana and these Puranic references appear to 
be older than ^aka 1380. It seems that Dr. Sircar has missed this signi¬ 
ficance and therefore has translated this portion of the text as follows; 
'(while the king was taking bath for the purpose of making a grant) in the 
bed of the river Gautami (i.e. GodS.vari) the ^ri-hasta (i.e. the king) poured 
water (i.e. made gift of the village Veligalini by pouring water in the hands 
of the donees) at a time when the kdla (i.e. tithi) was Furna (i.e. PGrnima), 
(the week-day) Biihaspati (and the lagna) Simha.* ^ 

While dealing with the date of the grant given in the Sanskrit portion 
of the copperplate grant. Dr. Sircar has written as follows : * The l^nskrit 
portion states that the grant was made by king Kapiledvara while he was 
camping on the bank of the Godavari on the occasion of the VaiSakhi (i.e. 
the full-moon day of the lomar month of Vaifiakha) in the year 1380 of 
the Saka era, otherwise styled Bahudhanya. The Vaidakhi-pumima in 
l^aka 1380 = Bahudhanya began on Thursday, the 27th April, A.D. 1468, 
and ended next day. Normally therefore the date of the grant should be 
taken as the 28th April, A.D. 1468. But the Oriya part of the inscription 
edited here seems to give the name of the week-day on the said date as 
Biihaspati, i.e. Thursday. It is therefore possible that the grant was 
made on the 27th April, A.D. 1468.’ ^ Elsewhere also he has written, * The 
Oriya part of the inscription seems to supply the name of the week-day 
Brihaspati, i.e. Thursday.’ * 

From the above observation of mine, it will be clear that actually 
there is no mention of the week-day (Thursday) in the Oriya part of the 
inscription. The reference is to the planet Jupiter. The VaifiSkhi-pumi* 
mS in ^aka 1380 fell on Thursday, the 27th April, A.D. 1458, and this is 
the date of the Veligalini copperplate grant. 

The text of the inscription may be divided into three parts. Part I 
dealing with the locality and the occasion of the grant, Part II with the 
donees and Part III with the conditions of the grant. 

My transcript of the Oriya text is given below. The corrections have 
been shown within brackets. 

. Text 

Obverse 

1. Mednra-thala-madhye Belag&lim-k&h&kara-^ifim&'khaii^d® S>ti- 

1 J.A.8., Vol. XXIII, p. 17. a Ibid., pp. 13-14. • B.I„ Yol. XXXIH, p; 277. 

* T>t, Siroar recMls the word as koahiha-karavo. There is no o sign wi^ hS wht!*^ 
is clear. The letter after kd is of peculiar shape. It looks like Aa (cf. hd in 
at the end of line 6). If it is a conjunct it may be f»6Aa. The fourth letter is of jieoul^ 
shape and I read it as ro. ‘nuu Dr. Sircar’s koBhfharkcira^ Stands for kdhakara w 
kdtnJbhdkara accordhog to my reading. It is a Telii^ plaoo name whioli has been used 
in Oriya. 


1969) oBnrA poBnoH ot tse tbligIuki ooppimnLATB obant S 3 S 

2 . to(tbye)-bhogyam-Dft^<^p&ta.mfila-kotha.de8a(§a)ni pkedi ferihasta' 

3. santake Qau(Qau)taM-iiadi(dI)>gaTablia(gar1]ibaVB3i§ Singba. 

(Siib]ia)-BTe(Bp)ha8pati*punya2(puQya)- 

4. k§li(kSla)-8inae(saiiiaye) Sri-haste p&i;^(pfiBi) chhsd)la-bhuml(mi). 

d&i)^-nana*gotra-Br6>< 

6. inha(hma)Qai^u (I*) Bi(yx)ra-Sr!-gajapti(pati} Gau(Gau)de- 
8a(dya)ra OBa(na)ba(va)-kot'i-Karmi&ta- 

6. Kalabarage(varge)sa(4va)ra-Frat&pakapi(pi)}e8a(4va)Ta- 

deba(va)>m&(ina)hfir9>jSr- 

7. nkara data(tta) Jagesa(4va)rapura-sS.(i$a)8ana-BelainapuTa< 

8a(($6.)8aiia-Prat&pa*Ka> 

8. pI(pi))esa(Sva)Tapiira-Ba(S3>)sana (["') E tini sS.(4S.)sanaku 

bhS, 40 lekh&e bhaga 120 madhye^ 

9. BSdi-tola^(ta)-ja]abhumi(mi) madha(dhya) kari dei'hoil& ([’*') 

E g§.(gan)ara bhumi 

10. ga(gan)a aimbhe(ambhe) sarva m§.inya(mS.nya) ch]iatisa(^) 

&badaiia(avadaiia) madha(dhya)kari ohhSdil&ke bho* 

Reverse 

11. ga kar&iba (y *) 

Translation 

Beligalini-kahakara-khaBda (or Kambh&kara-khaQda) situated in the 
holy place of Medura and allotted for the hospitality and entertainment of 
guests is separated from the original Kotha-de4a (or Khasmdhal) of the 
king by the seal and signature {l^rl-hasta-santake) of the king who poured 
water on the gift of land {pdni-chha4ila-bhuini) or donated the land to 
BrahmaBas of various gotras on the auspicious occasion of Simha-B^ihaspati 
(when Jupiter is in Leo) in the stream of the river Gautami (i.e. GodSvari). 

The gift of Vira-M-Oajapati-Oau^isvara-navakoti-Karndfa-Kalavara^ 
rgisvara Maharaja KapileSvaradeva consists of J&g^varapura4&sana, 
Belamapura-dasana and P^atapa-KapU^svara-pura-Sasana and these three 
idsanas, consisting of 40 bhdgas (shares) each, comprise 120 bhdgas in total 
including homestead land, garden land and cultivable wet land. 

I make the donees enjoy the lands of the village and the village itself 
declaring it free from all imposts including thirty-six taxes. 


^ This form of ha is still in use in the Karant script. There is no sign of super¬ 
script r with it. 

^ Dr. Sircar’s reading is puriyt. The y sign in this letter is the same as that nya 
ip m&inya line 10. 

* ^niis stemds for madhye in Eiaia^ writing. 

* This letter is fa; but the word does not give any sense. 
bhumi means homestee^ land, garden land and cultivable land. 
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FOUR VlRABHAURA ICONS AND THE UNGAYATA SECT 

By Amita Rat 

In course of my studies in archaeology and museology at the 
Bijksmuseum Voor Volkenkunde at Leiden I came across, in 1069 last, 
four metal plaques, three in bronze and one in brass, representing a Brah* 
manical divinity showing more or less the same iconographic characteristics 
and attributes and standing in slightly differing poses and attitudes. In 
the records of the museum the images are entered as having been acquired 
in and brought over from South India. Two of these figures (Figs. 1 and 2), 
each of which is executed more or less in bold relief against a flat back* 
ground, are endowed with four hands, the right hands showing respectively 
the arrow and the sword, and the left, the bow and shield. The third figure 
(Fig. 3) has only two hands, the right holding vertically a sword, and the 
left resting on the shield. The fourth one (Fig. 4) has again four hands, 
but the upper right hand, instead of showing the ua^ia or arrow, holds 
an attribute which can be described as a club with three round knobs; 
the left hands show the arrow and the bow, the arrow obviously being 
misplaced since it is shown in the left instead of in the right hand. All the 
figures, especially Figs. 1, 2 and 3, are richly ornamented with all kinds 
uf traditional ornaments. At least two of the figures are provided with 
jafd muhufa, of which one at least (Fig. 1) is shielded over by the five hoods 
of a snake. The fourth figure (Fig. 4) also has on its top a five-hooded 
snake. All the figures have a long and heavy garland of skulls hanging 
down from their neck. All the main figures except one (Fig. 3) are shown 
in a striding attitude as if walking forward on wooden sandals and are 
flanked by two figures, one on each side, though ^the main figure (Fig. 3) 
shows only one figure standing on the right. Ihe figure on the right 
(Figs. 1, 2 and 3) is a human figure with a goat’s head, which is everywhere 
shown in a worshipful attitude with folded hands. In Fig. 4, however, 
this goat-headed figure is placed on the left, but here, too, it is represented 
in an anjali pose. The figure to the left of the main divinity (Figs. 1 
and 2) is evidently that of a female divinity. But in Fig. 1, this female 
divinity holds in her right hand the sword in a vertical position while the 
left hand is shown hanging along. In Fig. 2, however, both the female 
figures seem to be standing in anjali pose. In Fig. 4 the figure to the 
right, which seems to be a male figure, is also shown in the same pose. On 
either side of the top of all the main figures there are representations of 
the Sun and the Moon, the Sun in two oases being on the right and the 
Moon on the left; in two other cases the position is, however, reversed. 
In the fourtJi figure (Fig. .4), there is in addition the representation of what 
seems to be the bull, Nandi, on the right and that of the on the 

left. On the pedestal of the figure, represented in Fig. 1, there is also 
the representation of what seems to be a crouching bull, evidently the 
Nandi. 

^ere cannot be any doubt that here ere representations of a divinity 
that must belong to the l^ivaite pantheon. 3BVom texts 

the divinity oan easily be id^tified as the Yfisabhadbra &rm of Biva aatumed 
by the god at the time of the destruction of the of Dakdia. L^ends 

say that Vlrabhadra was created from the wrath of Siva, that. Ihubha, , 

; ( 336 ) 
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the father of Satl or UmS, terrified by the wrath of the god^ stood in awe 
and reverence in aiijtdi pose before j^iva-Vlrabhadra, also that Daksha had 
the head of a goat with two horns. In the present examples the face of 
the main figure does not have a very fierce estpression; it is rather pacific 
in all these cases, but the goat-headed Daksha in anjali pose discloses the 
real nature of the composition. The female figure to the left can be identi¬ 
fied, on the basis of mythology, with Bhadrakali, the counteipart of FUrvatl, 
who is supposed to have been present helping Vlrabhadra destroy Daksha’s 
sacrifice. But in at least one instance (Fig. 4) the other figure i% definitely 
that of a male. It has been suggested by some that this attendant fs BrahmS, 
for which, however, we have no textual support. It has also been suggested 
that instead of BrahmS. this figure may represent Garuda, which, too, has 
no textual basis. Vlrabhadra, according to the texts, is one of the ga'^taa 
or attendants of Siva, who seems to have been derived from non-Aryan 
demonolatry.^ He is described in the texts to have a thousand heads, a 
thousand eyes, a thousand arms, powerful shoulders and side tusks. He is 
further described as having sankha, chakra, dhanu and vainM as his attri¬ 
butes.® The ^ilpa-aa-Agraha mentions the three varieties of Vlrabhadra, 
namely the sdUvik, the tdraamk and the rdjasik. The figures reproduced 
here may easily be taken to represent the adttvik variety. 

Images of Vlrabhadra and shrines dedicated to him are very common 
in the Telugu and the Canarese districts of the South. There is also 
evidence to suggest that Vlrabhadra as a form of 6iva was very popular 
among the powerful Lingclyatas of the South.^ Long ago Thurston sug¬ 
gested that at least a certain section of the Jangamas or priests of the 
Lingayata sect used to hold Vlrabhadra in great veneration. He had 
noticed that some of these priests used to hold in their left hand or wear 
huge metal plaques with representations on them of the image of Vlra¬ 
bhadra in a more or less clear relief. According to his interpretation these 
plaques were used by them as shields or amulets to protect them against 
evil eyes and acts.^ He also provided a photographic representation in 
support of his suggestion and interpretation (Fig. 5). 

The metal plaques from the Volkenkunde Museum at Leiden seem to 
lend strong support to Thurston’s hypothesis that the plaques were pre¬ 
sumably hung from the neck or held by the hand with the aid of a. fastener. 
This is proved by the fact that one plaque is provided with a handle at the 
back for gripping, two plaques with two fasteners presumably for fixing 
the chain, and another with four holes in four comers. 

The hypothetical association of the Vlrabhadra form of Siva, with the 
Jangamas of the Lifigayata sect of the South, raises certain interesting 
questions in respect of the religion and religious ideology of the Lifigfiyatas, 
who also describe themselves as ‘ Vlra-^aivas * and * Siva-bhaktas*. Accord¬ 
ing to texts and traditions, the Ling&yatas are not supTK>sed to worship 
any image. In fact, their religious texts and their myths are altogethw 
silent about the gods, and hence also about any of the anthropomorphic 
forms of iSiva. By the very derivation of the term, a Lifigfiyata is one 
who bears the liiUga or the phallic symbol, or one who belongs to the arena 
of UAga, that is one who is a worshipper of the UAga. Li'Aga or the phallic 


1 Encydapaedia of Beligion and Ethiea, Vol. V, p. 22. 

* Rao, Ocpinath: BlemenU of Hindu Iconography, Vol. It, Part I, p. 189. 

s Channa Batana PurS^a, translated by Bev. O. Wilxth in the Jotir. BJSJR-, 
Soo„ Vol. Vin, p. 101. 

* Thurston, E.: Ocutea and Tribea of Southern India, p. 2S7. 
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symbol is, therefore, evidently the object of worship and veneration of the 
LihgSyatas.* Indeed, the worship of this symbol is the chief feature of the 
members of the LihgSyata sect; next in importance of veneration is the 
guru and finally the aavhgha or the sect itself. ‘The guru is the preceptor* 
who imparts to the aspirants spiritual knowledge, the Jangama is the 
realized sohl and the li^a is the deity l^iva.’* 

Knowing that the Ling&yatas do not worship any form of 6iva other 
than that of the abstract how is it that the Jangama priests wear 

a plaque representing diva’s Virabhadra form ? Is there really anything 
that can connect the Jangamas with Virabhadra ? 

In the Baaava PurSrui of the Lingayatas we are told that the god (Siva), 
in order to prevent evil, injury, falsehood and faithlessness, should take 
the form of the Jangama to go to the world of the mortals with a view to 
refuting and wiping out all false religion and making men adore Siva in 
order to protect them.^ From this point of view the Jangamas are not 
merely the priests, but they are themselves incarnations of l§iva, brou^t 
into being to fight the enemies of Siva and iSivaism. 

According to the KUrma and Bhdgavata PurdrMs, as recorded by T. A. 
Gopinath Rao, it is well known that Virabhadra was created from the 
locks of Siva with the sole objective of killing Daksha who, for all that 
we know, was a believer in Vishnu and upholder of Vai^hnavism.® The 
Basava PuratMt referred to above and datable perhaps in the twelfth century, 
tells us further the story of how the eyes of the two of Basava’s disciples 
were put out by Vijjala and of how Vijjala in his turn was killed by Basava’s 
followers.® The SiddMvtiaiikhamani of the l^aivas also states that if any¬ 
body shows disrespect to ^iva, he should be killed at once.^® This would 
show that amongst a certain sect of the l^aivas of South India there was 
a definite tendency towards thinking and acting in terms of aggressive 
violence in respect of those whom they considered as their contenders or 
enemies. 

It is not unlikely that the Lingayatas, otherwise known as ViraiSaivas, 
were one such militant sect. We have been told that the Vlrafiaivas were 
called as such because of their heroic attitude in an aggressive and defensive 
manner in support of their faith.^^ We are also told that in order to save 
the religion (Saivism) from disgrace, a true Ling&yata should risk his life, 
even if it means taking recourse to violent means.^* 

This militant attitude of the ViraiSaivas or Ling&yatas seems to distin¬ 
guish them sharply from other sects of the Saivas. It is not, therefore, 
perhaps difSicult to understand why Virabhadra should occupy a special 
place of honour and veneration with the Ling&yatas, because Virabhadra 
himself is supposed to represent a terrifically militant and aggressive 

form of l^iva. According to PurSji^io legend, Daksha, a devotee of VishQU, 


^ Channa Batttva Purefeo, Jour. As. Soc.t Vol. VIII, pp. 125^127; Bao, 

Oopinath: Elemsnts of Hindu Iconography, Vol. II, Part I, p. 33. 

* Mazumdar, R. C. (ed.): History and Culture of the Indian People, Vol. V, p. 449. 

7 Basaoat Purdna, translated by O. Wttrth in the Jour. As. Soo., Vol. 

VIII, pp. 66-67. 

* Bao, €k>piaath; Elements of Hindu Iconography, Vol, XI, Pcurt I, pp. 182-183, 
186-186. 

* Basam Purdna, Jour. As. Soe., Vol. VIII, p. 96. 

SiddhdntaiilJtSmanii Chapter XX. 

*4 Bern Qupta, S. N.t A HiBory Indian Ph&osophV, Vol. V, p. 42, 
S^hdntaMshSmanii C^Mlphotr tii. - ^ 
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refused to make offerings to l^ivA. Virabkadra, therefore, put out the eyes 
and plucked the teeth of Siirya, cut off the hands and tongue of 
cursed Indra’s arm to stiffness, crushed Chandra or the Moon by his toe 
and obliged Garu^ to flee for his life.^* Such was the powerful, aggressive 
and militant Virabhadra who caused havoc to the non-believers of Siva’s 

E Dwer and made all the ^aiva sects, including the Viraiiaivas or the 
ing&yataa, accept his supremacy. This would perhaps explain why 
Virabhadra occupies such an important position with the Lingayatas. 

The use of the Virabhadra plaques as protective shields or amulets 
can also be satisfactorily explained. It is very well known that copper 
and cuih^ dhatu (alloy of eight metals) are considered sacred by the 
LingSyatas. Over dead bodies of members of their sect, they are 
known to place 21 small pieces of copper or ash^ dhdtu on which is en¬ 
graved the sacred formula of the sect in order to protect the corpse from 
evil spirits.^* It is not unlikely, therefore, that the members of the sect, 
especially their priests, even when alive, should wear copper or ash^ dhdtu 
metal plaques engraved with the image of a divinity that was supposed to 
reflect their character and religious ideology. 

Of the four figures, that of Fig. 1 is certainly plastically the best 
and the earliest from the point of view of artistic form. Its decorative 
and iconographic embellishments, its quality of linear movement and 
plastic treatment affiliate the image to the classical Ohola stylistic tradi¬ 
tion, though a slight stiffening of the plasticity of movement seems to 
suggest that it belongs to a slightly later date, probably to the thirteenth 
century. Figs. 2 and 3 are definitely much later and, though they 
still indicate the classical tradition, they cannot belong to earlier than 
the fifteenth or the sixteenth century; Fig. 3 may even be later. Fig. 4 
belongs clearly to the folk tradition and is typical of eighteenth- and 
nineteenth-century metal images of the bazaar tradition of image-making 
for the ordinary folk. 

The image on the relief of the shield, held by the Jangama priest 
(Fig. 3), seems to belong to the same tradition as that of Figs. 2 and 
3, which seem to prove that already by about the fifteenth century the 
association of Virabhadra-i^iva had become established. But this association 
can be pushed further back, even to as early as the twelfth or thirteenth 
century, to which period, roughly speaking. Fig. 1 seems to belong, since 
the stele of the figure is also provided with a handle for its use as a shield. 
Therefore there can be no doubt that this stele was also meant for being 
held as a shield by the Jangama priest. 


Bao, Qopinath: Ehrmnts of Hindu Iconography, Vol. U, Part I, p. 184. 
1* Encyclopaedia of Religion and Ethics, Vol. Ill, p. 443. 
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Introduction 

The present investigations relating to the effects of Calcutta sewage 
on the fisheries of the Kulti estuary were initiated in 1948, pursuant to the 
complaints of fish farmers of Kharibaria near Calcutta that the Kulti no 
longer served as a ‘seed* resource for culture fisheries since 1939 when 
the sewage from the city began to be discharged into it. Several species 
of Mullets, the Bhetki—a perch—some minor Fishes and a number of Prawns 
are extensively cultivated in these brackish-water fish farms, locally known 
as ‘bhashabada ’ fisheries or ‘bheris ’ {vide Sewell, 1934, Hora and Nair, 1944 
and Pillay, 1954). The affected farms extend to an area of nearly 76 sq. 
miles to the north and north-east of Calcutta within a radius of about 60 
miles and are capable of supplying appreciable quantities of freshly caught 
Fish and Prawns daily to the city’s markets. 

Some knowledge is now available in India on the effects of industrial 
wastes’ pollution on freshwater streams and rivers from the observations 
conduct^ by Hora and Nair (1944), Bhimaohar and David (19^), Ganapati 
and Alikunhi (1950), Ganapati and Ohacko (1961), Banerjea, Motwani 
and Karamchandani (1966), Motwani, Banerjea and Karamchandani (1966) 
and David (1967). Nair (1944) and Bose (1944) have discussed at length 
the problem of sewage pollution in India with refikence to the Kulti estuary 
and Calcutta sewage disposal. Whereas the estuarine and foreshore areas 
entirely differ in scope and manner of pollution from the freshwater rivers, 
the standard^ of assessment also differ widely due to the tidal effects and 
salinity, lii other countries, eStuai^ine and foreshore polluiiona affect 
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mainly the spacing runs of Salmon or Shad and also damage oyster beds 
(Alexander et al., 1936 and Galtsoff et aZ.^ 1947), but the problem presented 
by the Kulti concerns a damage caused directly and indirectly to fairly 
rich capture and culture fisheries. 

Htdboobafhioal Fbatfbbs of the Kulti Estuabv 

A brief description of the Kulti and its surroundings is esseiitial for a 
proper understanding of the peculiar hydrographical features ^involved, 
as pollution is linked closely with the tides and topography.* Deltaic 
Bengal is formed of rich alluvium and clay brought by the combined waters 
of the Ganga and the Brahmaputra rivers, which enter the Bay of Bengal 
through the Meghna in East Bengal at the extreme eastern end of the delta 
now in East Pakistan (Majumdar, 1942 and David, 1953). Between the 
seasonally alive Hooghly and the perennial Meghna are a number of tidal 
creeks which are no better than incoming arms of the sea scattered over an 
area of 6,000 sq. miles. The majority of these tidal rivers are interconnected 
by channels, the rich overlying soil being covered by the almost impenetrable 
‘Sunderban* forests. The Kulti estuary is part of an off-shoot from the 
Boyamangal estuary and is variously known as Barakalagachi, Kalagachi, 
Hatgachiagong, Kultigong and Haruagong to its termination into three 
narrow arterial channels, the Nonagong, the Sunthee and the Nowee (refer 
map). The latter are three tidal rivulets spilling into the brackish-water 
culture fisheries around Kharibaria and swamps in the north-east of Cialcutta. 
The Kulti creek from the junction of Sunthee to Malancha, the stretch now 
studied, is about 18 miles. The distance between the Kulti outfall to the 
junction of Barakalagachi with the main Boyamangal is 24 milos and to 
the sea about 80 miles. 

In the Bengal estuaries, the tidal pulses travel between 120 and 180 
miles from the sea owing to a very low gradient of less than one inch per 
mile, subjecting the low-lying delta constantly to scours and sedimentations. 
There are extensive water-logged swamps many of which are converted 
into rich ‘bheris*. Bamjoi and Gobadiabad fineries, extending together 
to over 7,500 acres, are the largest near the outfall that open into the sewage 
mixed waters of the Kulti (map). 

There are no perennial sources of flush water to the Kulti above the 
point of sewage outfall, but the Sealdahgong about 5 miles below (map) 
brings a fair amount of tidal water from the Ichhamathi through the Hinsee 
Khal and also serves to take away some of the contaminated water. Some 
fresh water also is brought through it during monsoon months from the 
Ichhamathi which receives then considerable amount of spill water from the 
flooded Padma river. Bun-off water over a catchment of about 260 sq. 
miles through the arterial channels of the Nowee, Sunthee and the Nonagong, 
as well as about 150 sq. miles of catchment over Calcutta and adjacent 
areas render the Kulti fresh for two months in August and September. 

Between 1920 and 1930, sewage disposal became a matter of great 
concern to’the authorities of Calcutta Corporation due to the deterioration 
of the Bidyadhari, an adjacent tidal cre^ originally used to carry away 
Calcutta sewage, and the authorities (Banerjee, 1931 and 1935, and 
Banerjee and Ganguly, 1947) selected the Kulti as the best medium to 
carry away the growing load of sewage after a close study of its favourable 
hydrographical features. The channel depths of the Kulti vary up to 42 
feet near the outfall site during high tides. The margin between the lowest 
low tide and the highest high tide is about 17 feet. .Diiring the neap periods 
a margin of 8-11 feet is usually observed betwew tidos. Average high 
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water level at the outfall site is 14*50 feet and low water 3*33 feet above the 
datum. Maximum flood discharge of 27,000 cusecs and ebb discharge of 
24,000 cusecs have been recorded at the outfall site, but these figures 
dwindle to as low as 8,000-9,000 cusecs at low tides, the periods of maximum 
sewage concentration. Average discharge at 3 feet per second at the outfall 
site is about 17,000 cusecs, even though maximum velocities of 4*76 and 
6*78 feet per second (3i to 4 miles an hour) are recorded respectively at flow 
and ebb tide currents. Considering the cross-sectional areas, the amount 
of water flowing at any particular point varies considerably within a short 
distance of about 15 miles. At i^ruahot it is less than half as much as 
at the outfall, but is nearly double at Minakhan and 5-6 times at Malancha. 

Mode of Sewage Disohaboe and Dissipation 

The sewage channel from Bantola (where sewage is collected, sedi¬ 
mented and pumped) to the outfall is 17 miles with a slope of 6 feet between 
points, or less tkan 5 inoW per mile. Methods of sewage treatment are 
desoril^ by Bose (1944) and Nair (1944). The original diy-weather channel 
proposed to carry only sewage has not been completed and the sewage flow 
is thereby diverted part of the way directly into the partially completed 
storm-water channel. Almost all the solids in suspension are drop]^ in 
the head reach of the storm-wat^ channel and the incompletely treaty 
liquid sprawls over it taldng neodrly eight days, to reach the out&U. The 
b^ level of the dry-wedtfamr i^btann^ at the outfaU is lower by about 3} 
feet from the average low water level of the Knlti. This entails building 



up of a head in the seTi^ge outlet before it can discharge into the Kulti 
twice daily during low tides. 

The sewage channel is designed to carry a maximum load of 670 ousecs 
of combined sewage and storm water from Calcutta, though its normal 
requirement is to discharge about 272 cusecs or 160 million cusecs of sewage 
per day. At the outfall the channel is provided with 16 vents with a 
total capacity of 2,200 cusecs discharge, but in actual practice five vents 
are generally kept open, except during monsoon bursts or nedft'drought 
conditions, discharging about 688 cusecs or 4,286 gallons per second^ During 
monsoon months additional gates are opened to prevent spilling of septic 
sewage on the outlying areas as storm water from the city and around the 
channel itself has to be drained. Between February and May all the vents 
except one remain closed for short durations to prevent too much discharge 
of sewage, when in some years nearly 60 per cent of its water is utilized raw 
for freshwater pisciculture (mainly Carps) in the Bidyadhari, Bantola, 
Dhapa and Hanakhali areas. 

Sewage discharge occurs 20-22 days in a month as the gates are com¬ 
pletely closed for 2-3 days on each side of the full or new moon days during 
spring tides. Periods of actual discharge have varied from 6^ to 13 hours 
per day. The levels of water in the sewage channel are comparatively 
stable in relation to the fluctuating Kulti, where the level first becomes 
flush with the vents and rises five feet above the normal level of discharge 
head. Table I gives a fair idea of sewage discharge as gathered from a test 
record during May and June, 1947, for each of the first and second tidal 
phases in the course of a day. 

There were 22 days in May when sewage drained into the Kulti on an 
average of 8 hours and 13 minutes per day. Similarly, sewage drained for 
9 hours and 20 minutes on an average for 21 days during June. 

The ebb flow carries the sewage first downwards for about 2 hours once 
discharge commences. As the level near the outfall decreases more sewage 
is drawn into the estuary, when the ratio of sewage increases to 1 : 12 
from 1 : 43 within about 3 hours. At the turn of the tide, this surcharged 
mass, now concentrated near the outfall and diluted for 6 miles below, 
is lifted upwards for a duration of about 6 hours. Hence nearly a distance 
of 7-8 miles towards Malancha inclusive of Sealdahgong is affected first 
by a downward moving mass of sewage and the entire Kultigong above 
for 18-20 miles by the upward flowing mass of the same sewage. All the 
time more and more sewage is still being drawn into the Kulti from the 
sewage channel, surcharging the Kulti as the level decreases. The sewage- 
mixed upper extremity travels still further for the next 3-4 hours a distance 
of 6-10 miles entering the arterial channels, finally spUling into the brackish 
*bheris* near ELharibaria and other fineries. As long as the sewage drainage 
does not cease, this concentrated mass oscillates only within the stretch 
above the outfall, rendering the estuary a vast septic tank. Channels of 
the Nowee, Sunthee and the Nonagong and their connecting culture fisheries 
therefore receive only this concentrated sewage instead of fresh estuarine 
water in the absence of a by-pass or source of uncontaminated water. 
It is only 6 miles below the outfaU that the sewage-laden water can normally 
get diluted or dissipated otherwise by an addition of water from the Sealdah- 
gong or lower Kulti as described earher (map). It is obvious that under the 
above conditions the upper 24-30 miles of the Kulti and Haruagong above 
the outfall progressively become loaded with sewage, as the column of 
drained sewage cannot get past the outfall wi^ouit receiving ^iU mere 
sewage. ^ 

There is no drainage of sewage generally during levels above 10| feet 
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and some uncontaminated water can then reach the outfall region from the 
lower estuary for about 2 hours during flow tides. When sewage drain is 
stopped during high spring conditions, the sewage-ridden water above the 
outfall continues to dissipate below, neutralizing any slight beneficial 
conditions the flow tide currents might have brought about in the water. 

Methods and Material 

The above hydrographical features of the Kulti estuary weresponsidered 
for purposes of sampling since the outfall point can be defined as either 
polluted or fresh in relation to the height of the tide. The higher the tide, 
the farthest downstream is the point &om which contaminated water would 
have travelled to the outfall site. Similarly, the lowest the tide, the pollution 
would be at its maximum and the ^ater examined just above the outfall 
would have travelled from a remote point above. (Pollution studies in 
an estuary are conducted considering such tidal factors, unlike in a 
freshwater river where a continuous stretch has to be examined.) Hence 
high tide samples of surface water and tow-net plankton hauls at slack 
periods showed conditions prevailing 10-16 miles below. Likewise, low tide 
samples just before the slack showed the worst conditions in the sewage- 
mixed estuary water. A low tide sample taken 1| miles above the outfall 
site, close to the Kulti lock (map), revealed the quality of water and plankton 
that can be expected to move into the arterial channels at high tide. In 
all 13 sets of water samples and 14 sets of plankton were obtained during 
14 visits between 1954 and 1955. Such visits were given within a day or 
two from a full or a new moon day at spring tides and represented the 
best coinditions of the Kvlti, as sewage flow was generally stopped for 3-5 
days for reasons mentioned earlier. Three such visits when only plankton 
and fish were examined had also been given during 1948. 

Fishes were obtained from fishermen operating various gear and 
examined fresh. Fishery conditions and distribution of burrowing or mud- 
flat fauna were studied first-hand, whenever possible, several times. 

Hydrographical conditions pertinent to this study were gathered from 
reports available with the Director, River Research Institute, West Bengal, 
and the Corporation of Calcutta. 

PjeTysioo-ohemioal Nature oe Affected Water 

Under normal conditions the decaying processes at work in the Bengal 
delta are determined by the velocities of tides, rate of sedimentation or 
scouring and amount of upland flushing water. The tidal Kulti has several 
times shown signs of deterioration and recovered promptly as available 
reports show. Bose (1946) has stated that addition of sewage has not altered 
the physical conditions for the worst as the total solids and salinity of the 
river under all conditions of tide and season are always greater than those 
of sewage samples, showing that the effect of sewage on the Kulti is more of 
dilution a’t least in the above respects. The huge amounts of colloidal 
organic matter deposited do not perceptibly act as sensitizers to the silt, 
nor do they affect the rate of sedimentation even at the slack period of 
40-60 minutes between tides. The amoimt of dissolvable organic matter 
thrown by Calcutta sewage in 1940 (according to Calcutta Corporation’s 
estimates) into the Kulti was of the order of 7-8 million cubic feet in a year. 
This would have easily doubled itself during 1954-56 in proportion to the 
increase in population and expansion of sewers. 

Table II indicates the values of chemical tests on samples of water. 
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Besuita of analysis of raw sewage at various places along the ntiAwnAl till 
its outfall are given variously by Bose (1944), Nair (1944) and Basu (1960). 

It is observed that mean turbidity' figures for the low and big t< tides 
are 737 and 011 respectively at the outfall, which are not very hi^ compared 
to a maximum of 2,500 in the Hooghly in its cleaner section (^se, 1^6}. 
Ilie turbidities encountered in the Kulti do not seein to form a limiting factor 
for the phytO'plankton production as they are well below levels considered 
unfavourable. 

Little if any silt tends to deposit itself at the bottom except during the 
short slack periods between tides. Silt deposition, however, has been 
calculated at 0'54-l’89 m.c. ft. per mile above the outfall, but at the same 
time a scour of 2 feet during monsoon offsets any marked silting up of the 
river bed. Particles below 0*02 mm. form almost 100 per cent of the total 
silt carried by the river, but at times 0*113-8*301 per cent of the silt consti¬ 
tutes larger particles of over 0*075 mnf. including minute quantities of sand. 

Deterioration of Kulti’s upper arterial channels and connected fisheries 
lias actually been in progress due to natural causes of silt deposition or 
reclamatory practices even before the sewage was introduced. Silt beds, 
however, are not formed within the Kulti wholly due to sewage action as 
in many other tidal waters which are not subjected to high velocity currents 
and receiving heavy amounts of sewage loads from large cities. 

At the outfall site a discoloration of water and foul smell can always 
be detected, disappearing only at high tide slack periods. This does not 
denote that the water is actually free from pollution at high tides (please 
refer to D.O. and other values). No solids are thrown into the estuary. 
Owing to the rapidity of currents, no agglutinized organic particles can 
settle anywhere in the estuary and the bottom is remarkably free from all 
signs of organic disintegrated scum and the outfall site cannot be measured 
from standards of conditions prevailing at similar outfall sites in freshwater 
rivers. 

The pH values observed have a mean value of 7*4 both during high and 
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low tideB at the outfall Bite, whereas 6*8 to 7*0 are recorded for the ravseirage 
by ]^8u (1950). Any minor variations of alone in the estuary do hot 
indicate harmful effects on the fish or other organic life, since such v^ues 
are well within limits prescribed for productive waters. 

Dissolved oxygen (D.O.) has only once ^own a maximum of 6-0 p.p.m. 
with a mean reading of 2*68 p.p.m. (13 readings) during high tides. At a 
time therefore when there should have been an influx of hi^y oxygmiated 
and firesh tidal water from the lower sections, the D.O. was ^ill poor. 
Mean values of D.O. at low tides are 1*89 (lowest being 0*8 p.p.m.) and the 
highest 3*73 p.p.m. in August, at a time when supposedly b^ter conditions 
should prevail owing to rains. Low tide mean at the Kulti Lock is 2*7 
p.p.m. Irrespective of the tidal conditions, the D.O. is consistently far 
below the normal (5*6 p.p.m. lowest mean noted by Bose, 1954, in the 
Hooghly) and seems to be quite insufScient for a healthy existence of organic 
life including fish. These low values tend to enhance any toxical effect 
already present in the river on fish which could otherwise survive oxygen 
deficiency to a marked degree. 

Similarly, Oxygen Consumed (half-hour in KMh 04 at 100®C.) has varied 
between 11 and 32 p.p.m. under all tidal conditions. The mean values of 
16*16, 20*75 and 16*75 p.p.m. respectively at high and low tides at the 
outfall and at Kulti Lock at low tide are decidedly high. Oxygen Consumed 
being proportional to the strength of sewage is generally high, indicating 
a large load of organic matter at all times. 

Alkalinity figures show mean values of 210 p.p.m. during high tides 
as compared with 259 p.p.m. and 263 p.p.m. during low tides. Even during 
high tide conditions when there had been no discharge of sewage for 5-6 
days, alkalinity was considerably high, showing water’s latent capacity for 
bioactivity. 

Albuminoid ammonia combined with traces of free ammonia is indicative 
of disintegrating organic matter in a sheet of water. Compared with the 
Tees estuary (iUe?:ander et al., 1935) where albuminoid ammonia was only 
0*08-0*82 p.p.m., the average values of 2*32, 4*65 and 2*98 p.p.m. in the 
Kulti are extremely high. Albuminoid ammonia much above 0*2 p.p.m. 
is to be regarded with suspicion. 

Since presence of nitrate shows treated sewage, values between 0*4 to 
1*2 p.p.m. during high tide currents coupled with traces of ammoniacal 
nitrogen are evidences of a considerable degree of pollution and are of 
potential hazard to fish life. 

Correspondingly increased values are shown by phosphates (both in¬ 
organic and organic), which are high even during high tides and indicate 
the potential capacity for plankton productivity of the Kulti due to ferti¬ 
lization effects provided other undesirable conditions are not present. 

Organic matter in the bed silt of the Kulti has varied from 0*4 per cent 
opposite the outfall to a maximum of 4*0 per cent at the Kulti lock site 
and 3*0 per cent at Haruakhal Railway Station (map) and also at 
Kalinagar at the extremities of the Kulti. This shows the enormous organic 
matter carried by the Kulti. Organic carbon in silt at the outfall site (200 
yards below) haa varied between 300 and 780 mg. C/100 of silt, showing the 
heavy load of humic matter in the river which has contributed towards 
this absorption. 

Biotal Studibs 

Plankton 

In Table III a list of planktonie organisms noted during various 
hauls is given. No bacteriological studies were undertaken; it is lucely that 
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to an admixturo of ea^o water at the tatt «id of the dry-weather 
cliannel and perhaps some ixihibitoiy oanses witbin the sewage water itself, 
which seems to car^ oonsideiable indnstrial wastes incl'oai've of toxicants 
from a gas g^erating plant, the usual sewage bacteria and fungi are not 
profuse. SpkaeroUtu3 tufbs were not observed but stray strands were 
recognized. . Mycelial threads of Beggiota and Zooglea were found even in 
high tide samples. Numerous spores of these complex sewi^e fimgi and 
mucus-like concentrations of mix^ Mycelia were foimd, iMirticularly in the 
sewage-polluted water at low tides. No sessile Mycdium of any group 
was recorded. 

Among Protozoans, Bhyzopoda was the most firequently occurring 
group. Two to three species of Diffiugia were recorded almost round the 
year. Amoeba noticed in the raw sewage on a few occasions was not found 
in the estuary, jirobably having diiSintegrated in saline water. Except 
one species each of Foraminifera and JSeliozoa, both of which undoubtedly 
were of marine origin, all other related Protozoans were conspicuously 
absent. Amongst Ciliates, only once a few Vorticella were recorded, ah 
other genera being unrepresmited. Even in the Hooghly, the number of 
Protozoans are not too high, but those present occur in &irly laige numbers 
unlike in the Kulti (Dutta et al., 1954). 

At least two species of sponges have been noted in the Kulti (as identified 
from spicules), but their origin was uncertain. Several Medusae ranging 
between 2 and 35 mm. in diameter were collected once in June, 1954, both at 
high and low tides, but the majority of them were dead when removed during 
low tides. Stray hydroid colonies have also been recorded at the same time. 

Only three species of Rotifers, e.g. BrachionWy Notholca and colonies 
of Conochilvs, were noted at various times. Obviously they were effluent 
or freshwater in origin and were probably unable to withstand any prolonged 
change to brackish-water medium. 

Polychaete eggs at various stages of development and sometimes 
within mucilaginous masses were obtained from a few to fairly large numbers 
during dry months of increased salinity. None showed embryonic move¬ 
ments or other signs of life. Those kept in jars for observation soon dis¬ 
integrated, indicating that they were probably dead even before collection. 

Among the higher forms, the Gopepods were represented surprisingly 
by not more than three species one of which was Paeud/odiaptomua sp. 
Generally these and the majority of unidentified Nauplii were al^dy dead 
on collection during low tides. No Coi>epods were recorded at all during July 
and December, 1955—a remarkable feature in any estuary. Considering 
that the brackish waters of Bengal are very rich in Gopepodan fauna (Sewell, 
1934), survival of only three representative species in the polluted Kulti 
and occasional total absence is directly attributable to the ill-effects of 
pollution. Dutta et al. (1954) recorded that the Gopepods are the most 
abundantly represented group of fauna in the Hoogmy estuary and listed 
some 23 genera as i^ainst the three now observed in the Kulti. Gladocerans 
were entirely unrepresented. Zoea and Mysis of unidmitifiable Crustaceans 
were noted in June and July, 1954, and May and jSeptembm:, 1955. These 
two were, mostly dead whmi oolle^eid. Qamtmruay refmnble perhaps to 
more than one Epeoies, and SagiUet sp. were obtainable alive occasionally 
even during low tides and appeared more resistant than other Crustaceans. 
Hegal(^ la^ae.of Faruna weirs found dying m la^e numbers durii^ 

low title eiux^ts in July and (dhstexixg masses were akK) 

found on the margins, the swarms attemptiug to escape the polluted water. 
During high tides they were aj^parently unaffected. 



TABI.X! Ill 

lAet of Plankton Organiomo recognized in the KuUi 


348 


AUOnSTINB DAVID 


Evoii. ^ 


Dec., 

1956 

X 

Ab. 

Ab. 

Sept., 

1955 

X 

X 

X 

X 

X 

July, 

1955 

X 

X 

X 

X 

X 

X 

Ab. 

Ab. 

•X 

X 

X 

I 

May, 

1955 

XX X XX X 

Apr., 

1955 

X 

X 

X 

X 

X 

X 

X 

X 

X 

m 

X 

X 

X 

X 

Mar., 

1965 

X 

X 

X 

X 

X 

Feb., 

1956 

X 

X 

X 

X 

X 

riis 

So> 

h? pH 

X 

X 

X 

X 

X 

X 

X 

^^ec., 

1954 

X 

X 

X 

X 

Oct., 

1954 

X X XXX 


X 

X 

X 

X 

X 

dod 

^ i-H 

X 

X 

X 

X 

X 

July, 

1964 

X XX XXX XX 

June, 

1954 

XX XX XX XXX 

Plankton Organisms 

1 1 Ad 1 ll U 

Bi*. >*5111 ll 'S; 

2 'v; 1 






1959] BMIBOTS OP OAIiCUTTik SBWAOS UPON WSHMtlBS OE KTJLTIBSTUABY 34^ 


X 

X 



XX 



X X 


X «« 

0 


X 

XX 

X 



X 



X 


X 

X 



X 




X 

X 

X 



X 

X 


X 

X 

XX 

XXX 

• 



X 

X 


X 

X 

X 




X 

X 



X 

X 




XX 

X 


X X 

XX 

XXX 

X X 



X X 

X 




XXX 



X 

X 

X 



X 


X 

X 

X 


XXX 

X 






XX 


X X 



X 


X 



X 

X 




X 



X 

X X 

X 


X 

XX 

X 




X 

X 

XX 
















360 


AUGUS^rtNS BAVID 


[VOL. I, 


List of Fiehea of Ae KiUti Eatuary 

Stray .. X Fry .. F. 

Very Bare .. XX Juveniles .. J. 

Bare .. XXX Adults .. Ad. 

Frequent .. XXXX 


(No single species can be denoted as occurring * Very Frequently’, 'CommoiUy’ 
or ‘Abundantly ’ during the stuwes.) 


No. 

Scientific Name of Fish 

How Oc- 
ourring 

Stage 

Recoded 

' ■ # 

1 

Remarks 


Family Megalopidae 




1 

Megcdopa cyprinoidea 





(Brouasonet) 

XXK 

Ad. 

Few at a time noted in 


Family Clupeidae 



‘bheen* nets. 


Subihmily Clupeini 




2 

Corica aoboma Hamilton) 

XX 

J., Ad. 

Serial Nos. 2 to 12 are the 

3 

Oaduaia chapra (Hamilton 

XXX 

J., Ad. 

Clupeids noted variously in 

4 

EtUaa toll (Cuvier and Va* 



the Kulti. {Hilaa iliaha was 


lenciennes) 

X 

J. 

not noted even as fry or 

6 

PMona elongata (Bennet) 

X 

J. 

juveniles.) 


Subfamily Doroaomatini 




6 

Anadontoaoma Aacunda 





(Hamilton) 

X 

J. 



Family JEngraulidae 




7 

Anchoviella indica (van 





Hasselt) 

XX 

J • 


8 

CoUia duaaumeiri Day .. 

XX 

J. 


9 

Selipinna phaaa (Hamilton) 

XXX 

F., J., Ad. 



Setipirma taty (Bleeker) .. 

XX 

J.. Ad. 


11 

ThriaaocUa hamiUonii 





■ (Gray) 

XXX 

F., J., Ad. 


12 

ThriaaocUa purava (Hamil- 





• • • • 

XX 

F., J., Ad. 


13 

Family Scopdidae 





Harpodon nehereua 





(Hamilton) 

XXX 

Ad. 

This species is the well- 





known‘Bombay Duck’, gene¬ 





rally occurring in the Xulti 





between September and 


Family Cyprinidae 



December. 

14 

Amblypharyngodon mola 





(Hamilton) 

X 

Ad. 

These forms between serial 

16 

Chda lauhuca (Hamilton) 

XX 


Nos. 14 emd 21 are the fresh¬ 

16 

Eaomua barbatua (Hamil* 



water ‘Minnow Carps ’, usually 


ton) 

XX 


noticed between July and 

17 

Oxygaater bacaUa (Hamil¬ 

XX 


September when Kulti water 


ton) 

XX 


almost becomes fresh. 

18 

Puntiua conchomua 





(Hamilton) 

XX 



19 

Puntiua aopnore (Hamilton) 

XX 



20 

Puntiua tieto ticto 





(Hamilton) 

XX 



21 

Ba4bora da/nUomua 





(Hamilton) 

XX 

Ad. 



1 

1 

1 




22 

Oateogmioaua mmtarta 





{Linnaeus) 

XX 

J. 

Serial Nos. 22 to 28 are tha 

23 

Tachyaurtu sop. 

Family Plotoaidae 

XX 

J.f Ad. 

‘ Catfish’ species ux the Kidti< 
Myatua guUo and Panyagiat 

24 

Plotoaua caniua (Hamilton) 

XX 

J., Ad. 

pangaai^ are. the only two 


Family Bagridae 



apedes of eeonoliiio mdue 

26 

Myatgua oaocusiua (Hamilton) 

X 

J. 

(refertexi). 

26 

1 

Myaiua guUo (Hamilton} 

XXXX 

F., J., Ad. 
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No. 


Soientific Name of Fidi 


How Oo Stage 
cuitin^ Beoonded 


Remadai 


27 I vUtatua (Blooh) 

Family SchSbeidae 

28 I Pangaeitta pangaaiua 

(Hamilton) 

Family HetenprunaUdea 

29 Heteropneuataa foaailia 

(Bloch) 

Family ClarUdae 

30 Clariaa btUrachtu (Linnaeii8)| 
Family AnguHlidae 

31 Anguilla bengalenaia (Gray) 

32 nguilZa spp. 

Family JMoringuidae 

33 Raitoborua raitoborua 

(Ebunilton) 

Family OphiefUhydaa 

34 Piaodonophya h^ala 

(Hamilton) 

Family Bdonidae 

35 Tyloaurua atrongylurua 

(van Hasselt) 

Family Hemirhamphidae 

36 Hemirhampkua gaimardi 

(Valenciennes) 

Family Cyprinodontidaa 

37 Oryziaa malaatigma 

(HcOleHand) 

Family Mugilidaa 

38 Mugil cephalua Linnaeus s 

M. oeur (Forsk&l) 

39 Mugil paraia (Hamilton) 

40 Mugilapeigleri (Bleaker).. 

41 M^l fade (Foisk&l) 

Family Polynemidae 

42 EUuiheTonema tetmdotylum 

(Shaw) 

43 Polydactylua indicua (Shaw) 

44 Polynemua paradiaeua 

(Linnaeus) 

Family Channidae 
46 Channa gachua (Hamilton) 

46 CJumna punctatua (Blooh) 

47 Channa alrialua (Bloch) .. 
Family Amphdpnoidae 

48 Amphipnoua euchia 

(Hamilton) 

Family Cerdropomidae 

49 Anibaaaia baeulia (HamiL 

ton) 

50 Ladaa eddeatifar (Blooh) .. 
Family Therapomdaa 

51 Thwupon/erbuo (Foisk&l) 
Family SiUaginidaa 

52 SRIago pcmi^jwa (HamiL 

tmi) 

Family Oatangidae 

53 Coranai caagaigua (Bloch) 
Fanaily LabofAtas 

54 jljgddtu $p, , 

Family 

55 Chatea gp. 


XX 

J. 

xxxx 

J. 

XX 

J., Ad* 

XX 


XX • J. 

XX 

J. 

XX 

J., Ad. 

XX 

J., Ad. 

XX 

J. 

XX 

J. 

XX 

Ad. 

XX 

J. 

XXX 

F., J., Ad. 

XX 

J., Ad. 

X 

J. 

X 

J. 

X 

J. 

J., Ad. 


XX 

Ad. 

X 

J., Ad. 

X 

J. 

XXX 

F., J., Ad. 

X 

J., Ad. 

X 

J. 

X 

J. 

XX' 

J.,Ad. 

XXX 

J., Ad. 

. J. 

' 


J*’ ■ 


These two roeoies (aerial 
Nos. 29 and 80) are the air* 
breathing forms oftm washed 
into the Kulti from adjoin* 
ing freshwater tracts. 

Serial Nos. 31 to 34 are some 
of the 'true’ eels reoordecL 


Thou^ serial Noa. 38 and 
34 are air-breathing, thw did 
not survive in the polluted 
estuary. 


These are the *Ghir’ Sshes 
and ‘Half-beaks ’. They were 
recorded nuunly in outer 
channels connecting the 
Kulti. 


These'Mullets' have been 
noted mainly when there' was 
no drainage of sewage. 


These 'Thread-fins* have 
occurred only as stray Indi¬ 
viduals; P. paradiaeua in 
July-September only. 

These are ‘Murreb*, .aho 
known as 'Snake heads*, and 
have occurred in monsoon 
months. 

This 'Mud eel* b recorded 
all the year round. 


Thu b the 'Bhetki*, a 
Pwdi, ou^vated in the coh- 
nected *hh«rb*. 


'Crocodile* fish recited 
durhig monsoon mcntfais.! 

S^l Nos. id to 56 are 
‘Pereh-Uke’ fishes oeoot^iiif 
all the yeswround* 
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List of Fiahoa of the Kn^ EatuofF-^-^xmlL 


No. 

Scientific Name of Fi^ 

How Oc¬ 
curring 

Stage 

Recorded 

BeiBarks 


Family Leiogna^idae 



1 

66 

Leiognathua equulua 





(ForskAl) 

XX 

J., Ad. 



Family Sokunidae 



# 

67 

Foma pama (Hamilton) .. 

XXX 

F., J., Ad. 

These are the ^roakeis* 

68 

Paeudoadaena coitor 



recorded from fry to juvenile 


(Hamilton) 

XX 

F., J. 

stages in August-September. 


Family Scatophagidaa 



69 

Soatophagua argua (Bloch) 
Family Nandidae 

X 

F. 


60 

Na'^ua nandua (Hamilton) 
Family Trichiuridw 

X 4. 

J. 


61 

Trichiurua aavala (Bleeker) 

XXX 

F., J. 

Well-known ‘Ribbon* fish, 
occasionally seen in nets 
(marine form). 


Family Stromoteidae 



62 

Stromoteua ainenaia (Day) 

X 

J. 

Marine Pomfrets occurring 
in *bheen‘ nets. 


Family Anabontidae 




63 

Anc^bas teaiudiena (Bloch) 

XX 

Ad. 

'Climbing Perch', mainly a 
freshwater form, recorded in 
the Kulti occasionally. 


64 

Colisa faaciatua (Bloch) .. 
Family Eleotridae 

XX 

J., Ad. 


66 

Butia butia (Hamilton) .. 

XX 

Ad. 

Serial Nos. 66 to 73 

66 

Eleotria fuaca (Bloch) 

XX 

J., Ad. 

constitute Gk>bid fishes and 


Family Oobiidae 



next to Pangaaiua and Myatus 

67 

Apocryptea bato (Hamilton) 

XXX 

F., J., Ad, 

gulio together form sizeable 

68 

Brachygobitta nunua 



fishery of some meagre value 


(Hamilton) 

XX 

Ad. 

(please see text). 

69 

Oloaaogobiua giuria 




(Hamilton) 

XX 

F., J., Ad. 


70 

Oobiopterua chuno 





(Hamilton) 

XX 

Ad. 


71 

Odontomblyopua ruhicundua 





(Hamilton) 

XXX 

F., J., Ad. 


72 

Pae/udapocryptee lanceo- 





tatua (Bloch) 

XX 

F., J., Ad. 


73 

StignuOogdbiua aadanundio 





(Bennet) 

X 

J. 



Family Periopthalmidae 




74 

Boleopthahnua hoddaerti 





(Fallas) 

X 

J., Ad. 


76 

Periopthalmua acMoaaeri 



Common‘Mud Skipper*. 


(Pallas) 

X 

J. 


Family Platyeephalidae 



76 

PUagcepholua inaidicOor 





(Linnaeus) 

XX 

J. 


77 

Family Cyanogtoaaidae 





Cyanogloaaua lingua 





(Hamilton) 

X 

J. 

‘Flat Fishes*. 

78 

Family Jliaatacembelidae 





Macrognathua aeuleata 



8 

79 

(Bloch) 

Mastafimibelw armatua 

XX 

J., Ad. 



(Laro6p6de) 

XX 

F,, J., Ad. 


80 

Family Tetrodontidae 





Tetrodon.Bpp, 

X 

J. 



6b 
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Nema^ ^onm, 8^ distoa^ maggots or dioDsmbaed 1im\>a ot 
t«tesl^li3aa«to,aUotjdudi were o{ sewage ori^.'WMefeewwmkWw^ 

Acpatio in^8, hke JVotonecta, Coryxa, email Dytieoida, jC^cpa and eY«ft 
Crickets, have been observed in plankton biaula several times. .AU theim 
probably had been washed into the estuary from freshwater Rhfti>Ti«4 a 
suffered no pronounced ill-effects either due to pollution or increased saUmty^ 

Considering Phyto-plankton, various Blue-green Algae were found 
from time to time. Anabctena^ SpiruUna^ Jilierocyatis, OscUlatoria and 
Nostoc were abundant, which indicated a high degree of Polysaprobic condi¬ 
tion. These were not only of sewage origin but thrived also in the polluted 
estuary and were more abundant during low tides. Of the Diatoms, Coscu 
nodiscus was the most frequently available genera occurring in. each haul 
but showed a decided decrease in numbers during wet months at lowered 
salinities. It is probably an indicator; Diatom, thriving in polluted estuarine 
conditions. Hemidiscus, a marine form, was recorded on several occasions 
during high tides. No more than 11 genera of Diatoms were recorded as 
against 72 species in the Hooghly by Dutta et al. (1954). Even under normal 
conditions the instability of the water and its opacity are inhibiting factors 
for an abundant production of Diatoms in an estuary compared with clearer 
fresh or marine waters. In the Kulti, a high degree of pollution further 
seems to accentuate such unfavourable conditions. 

Green Algae were represented by Closterium, Pediastrum and Cosmariutn 
during the rainy season, the Desmids being flushed into the estuary from tho 
adjoining unpolluted streams in monsoon months. A scarcity of Desmids 
in the estuary otherwise is a clear sign of unrecovered pollutional conditioim. 
A prominent unidentifiable Desmid of marine origin was also recorded 
several times. 

Zygotes of Algae, Zooglea of Microcystis, fungal spores, peltate hair 
of plants and so on were recorded almost consistently in the Kulti.. 

It is fairly obvious from the above that the plax^ton forms are severely 
restricted within the Kulti to only a few forms as.a result of pollution. 

Littoral and Burrotoing Forms 

On the littoral zone, swarms of bright green Euglena giganiia were 
obtained from the greenish scum over the exposed mud flats at low tides 
close to the outfall. It was interesting to observe the phenomenal spread 
of green patches of this form when the rich oiganio mud was being exposed 
to sunlight. 

The marginal zone to a depth of 8-9 feet from high tide mark was beset 
with numerous burrows of the Fiddler Crab {Qelaoimus spJ), except between 
August and October when evidently due to decreased salinity they disr 
appeared from the r^on. This species seems to be the least influenced 
by pollution, possibly because it is not subjected to adverse conditions of 
low tides when it leaves the water and comes to the surface of the mud flats 
from its burrows and seeks the safety of its burrows during high tides; 
Burrows of other Crabs, e.g. Sesarma, JDatillopsis, Metaplax, Tympanomsms 
and Pachygrapsus, show variations in their density; their number vmy defi^ 
nitely increasing away from the outfall downwards. ■ They were abundant 
only below Minakhan, two miles below the outfsdl, and very rare above. 
On occasions wbmi there had been sn unnsuall^ heavy diacWge of sewage 
after a short lull during spring tides^ these were found vacating their 
burrows mid reaching high water, margins, gindnafi^ orowding upi^rds^Wl^h 
rising tide leYels. It is not oer^^jlf thoy diod> but a perfcwc egresa from 
their burrows seems effsfoiiively to have ooi^buted to their dedhie in popn- 
la'^on within the entim afifo0tedl.smne. Simihiiy,. Vwrupok UUetciita and 
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M/rata, the two important Bwimoiwg Crabs, weiB found doaid or dyiag in 
tow tides. Often they were found on the water’s margin, appareiiitfy ia 
distrees and 'frothing*, a very unusual feature, obviously brought on by 
their vain attempts to breathe atmospheric air. Between May and July 
once or twice every year, there is usually a h^^h mortality of all the above* 
mentioned Grabs and other Macrurans as evidenced by the numerous bleached 
and dismembered limbs and carapaces littered six to seven inches deep in 
continuous heaps between Haruahot and Malancha along the hi£^ tide 
^rk. The receding tides tend to deposit these floating death animal s 
along the margins. A good number of SquiUa and even Anomurans could 
be noticed amongst the i^ells. This annual extermination of all Crustacean 
fauna seems to occur on the diversion of the entire sewage into the estuary 
with the commencement of the rains when the sewage water is no longer 
required to be fed into the flsh farms* near Calcutta, Bantola, Dhapa and 
Hanakhali areas adjoining the sewage channel. Gravid individuals of a few 
Crabs and Prawns were noticed in the Kulti, but whether they actuaUy 
can spawn in the estuary is very doubtful. 

Another striking feature was an absence of MIollusoan fauna along the 
Kulti margin. During numerous specific searches made in a 15-mile 
stretch, only dead or floating shells of freshwater Gastropods, e.g. Pila, 
Vivipara, Indoplanorhis, Mdonoides and so on, were obtained in the ma rgi nal 
debris. The true saline forms commonly found in the Matlah, such as 
Hydrobia; Vcdmta, BithymUa, Stenothyra and the common Bivalve, Cvspi- 
dariay were totally unrepresented. A few Teredo were found embedded 
in submerged timber. Minute Gastropods were recognized sometimes 
within the Ugh tide plankton hauls along with some VeUger larvae. Molluscs 
are very sensitive to pollutional conditions (David, 1967), and their total 
elimination from the Kulti is not surprising; nevertheless since edible 
Oysters or Bivalves are rare in Bengal estuaries, an absence of Molluscs is 
by no means an economical loss. 

The burrowing forms of Polychaetes were found along the tidal margin 
1| miles below the outfall. Almost none were seen above the outfall. On 
one occasion during June, 1948, clustering pink masses of a laige species 
of a free-swimming variety were stranded in the receding ebb tide on the 
low-lying mud flats below the outfsll. These seemed to have become narco¬ 
tized due to pollutional effects since sewage drain was then in progreai. 
Oligochaetes were unrepresented for nearly a mile downstream as denoted 
by an absence of casts in the upper region of the intertidal margin. 

Associated with the above conditions in the soft mud bathed by the 
Kulti water were Mole Crickets, Isopods, Beetles and others, all of which 
were definitely scarcer in the affected zone. 

Lack of oxygen alone seems to have little influence on the observed 
scarcity of the above forms. It is likely that some toxic conditions of 
water are also partially responsible for the absence of ii.Tiiniii.la which renudn 
bathed in the water for prolonged periods. In considering the associations, 
it is to be token into account that stable benthic fruna of the kind noticed 
in a still-water brackish' bheri ’ cannot exist in the estuary proper subjected 
as it is to violent and turbulent current conditions, tidal and salinity 
variations. 

Efxbots ot Sbwaoi! PoLLtmov 


Fiah-Ufe and Fisheries 

AH estuarine waters within the Bengap delta yidd a rich 
Prawn harvest and the Kiilti estuary was no exeepikm at leatt riff 191#, 
the first year of sewage admixture. >Ko comparison hi, hirweVef, portible 
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^ce imbM^ ^ «siit the total ^ t. 

the Kulti and for that nwtiter from any eObnary of tho Ben^l d^/ Thom 
is little commercial fidi.ery of any importance at preemit in the Koiti, 

The notable featuiea about the available &ea ia that the MuUets; 
Perches, Thiead-fins, Qupeids (Herrings), Croakers and others \rith Vtmm 
and Crab#, all of whidi together constitute the bulk of fish^ yield any 
Bengal estuary such as the Hal^, are almost entirely absent in the Kulti« 
Between Haruahot and Minakhan not more than six *hheen* net rmUji 
(fixed bag-nets—^Bavid, 1953) were operated at any one time between June 
and October, the more profitable fisfai^ season in a year on the Kulti. 

Estimated landed fish on any single day did not exceed 260 lb. for the 
entire 12 miles stretch by these nets, which were being used mainly f<Mr 
about 18 days in a month during spring tides when chances of capture were 
better since fish are In^ught up by the faster flow currents. At the end of 
1956 even this fishing was given up by the fishezmen of the stretch except 
for two boats near Minakhan, owing to a fzirther decline in catdies. 76~80 
per cent of the fish consisted (by weight) of PangoMua pangasiuSt Mffttus 
gvUo and Oobioid genera, the rest being stray specimens of uneconomical 
Fish and a few Prawns. In the list of fishes, the species noted at various 
times by the author are enumerated. The majority of them are reoorded 
^m the specimens that would have strayed into the affected zone or 
washed in by the flow currents. 

The only capture fishery that seemingly remains unaffected by pollution 
and prevalent all the year round is that of the Catfish, Pangcuius pangasius. 
Six to eight boats with two to three men in each engage themselves in this 
capture fishery, netting the river while moving down the ebb and flow 
currents. The circular cover net, known as ‘ bei^adi is operated at likely 
spots. Catches in each boat for 7-8 hours of operation did not at ai^ time 
exceed 150 lb. (70 kgm.) during June, July and August. In other months 
only about 20 lb. (9*3 kgm.) were obtainable per boat per day on an average. 
The specimens were all, however, juveniles ranging in size between 76 and 
465 mm., adults having seldom been recorded in the stretch. The cover 
nets were generaUy operated near the Kulti outfidl where the fish gathered 
to feed upon the mucilaginous lumps of organio matter brought by sewage. 
These fish wmu obviously attracted by the foul smell. Qfuite often, a good 
nximbw of Mystua gvUo were also available in smaller-meshed nets. Buiuig 
very high poUutional conditions even this fishery periodically disappeared. 

Stake nets were operated by batches of local fishermen during the spring 
tide conditions between Mky and August within the creeks and channels 
connecting the estuary with the adjoin!^ swamps and other low-lyihg 
tracts. At the time M. guLio was the predominant fiw with a fair praxsmitage 
of P. pangaai'M in these oatidies. During the above months, fiiUy mat^ 
Bpeoimens usually seek untrance to the low-lying fzedkwater tracts which 
are flooded by rain water for spawning, which accounts for their large 
numbers at the time in the river. Between June and July the amount of 
Goncmtiated sewage let into the Kulti ia also less and ia appreciably diluted 
by rain water intermittently. 

Gaet-net fiihermen usually were active in the connecting ore^, catching 
BSe]^ Ckanna and small AT. guUo, intensi^ of this method of flshii^. 
was never ]]^. , 

^^m infccnnatiion gathered it wat lEbirly clear that a rich naturtd flribMuy 
that Once existed on the Kulti has disappeared doe to pollntioa. Several 
species piar^ imd the 4^ io be av|Mk^ in 

pre-p^iztlim days along udm other qteioies of Jtlsh and Brawn. The malor 
anadromoua fW* in tiie TndiiMi riven, MUm Aisha, a fieciiimf, a s e e nds evdy 
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^mries wbiob carry considerable moiaiki olt water info ^ 
e.g. the Meghns and to some extent tlie Hoogbly, but the blind eeta^ 
like the Boyamaagal or Matlab do not attract this form as none drain any 
* live * river above, 

Nair (1944) has briefly described mortality of fish olos^ to the Knlti 
outfall and noted that dead specimens were found five miled on each side 
of the outfall, even during the monsoon when sewage was diluted by rain 
water. During the present investigations, features as described itf Table IV 
with regard to mortality of fish over one single phase of tidal <^ariations 
and sewage admixture were noted. 

From the observations, which approximate to the prevailing general 
conditions of tide and drainage with only minor fluctuations in levels and 
durations of sewage flow, it is seen that even though actual drainage of 
sewage is for about 4| hours during a tidal cycle of Ilf hours, a total absence 
of fish is observed for about 8 hours with an additional period of distress 
indicated for more than J hour. Only for a duration of about 4 hours in the 
course of nearly 12 hours, or about 8 in 24, can fish survive in the Kulti. 
But these'peri(^s of survival shorten further at the time of fiesh inflow of 
sewage into the Kulti owing to higher tidal levels and larger concentrations 
of stored sewage. Higher up towards Haruahot the survival period dimi¬ 
nishes greatly, and finally within the arterial channels that spill into the 
culture fisheries around Kharibaria, normally no survival period prevails. 

On the impact of sewage, any freshly colonized fish population during 
the short interval of *ho drainage* period at the height of spring tide is 
exterminated. M. gulio, Thrisaoclea spp., small Mullets, Trichogaster 
sp. and some Puntiua have been collected dead in the Kulti. These fish 
come to the surface swimming feebly and try to keep to the very edge of 
the water and even attempt to climb the margin of the bank to escape the 
polluted water. Many overturn, breathing violently, and even gulp air into 
their stomachs. Such fish in distress soon recover without any apparent 
permanent injury on transfer to uncontaminated brackish pond water. ' 

No choking of gills by mechanical causes, by organic debris, sUt or 
fungus was resxmnsible for Stress and ultimate death of fish. No bacterial 
infection, fungal or parasitic attack primarily caused any mortality. Dead 
fish were found asphyxiated as shown by the greatly swollen nature of the 
gills and distended opercular cavities. Mucus on the gills or on the body 
did not coagulate, indicating that no sudden chemical c^nge or acidity was 
responsible for the observed fish kills. Though deoxygenation of the 
water is a primary cause of death, some septic conditions caused by toxicity 
due to sulphide, nitrogen compounds (ammonia and other organic acids) 
and others, released by incomplete bacterial action in the crude sewage, 
cannot entirely be excluded as causative agents for hastening the mortality. 
Some of these dissolved gases can be absorbed through the gills by osmosis 
and can act upon the circulatory or nervous system of fish (David, 1957). 

As already mentioned P. jHingaaiua alone amongst all the fishes of 
the Kulti is the most tolerant form. On days when there was no drainage, 
these fish were found accumulating below the outfall attracted obviously 
by the odour of small quantities of sewage leaking through t^ shutters, 
i^ing a foul feeder (stomach contents of this fish at Kulti Has revealed 
sewage debris mixed with mucus-like organic substances and fungi thrown 
into the estuary), this fish seems to have developed a great resistance to foul 
conditions. In the absence of accessory breatlfing oi^ns, the fish Has 
developed certwn peculiar adaptive charactero. fm memtnraneB afid 
the lips become unusually piUk with a rich supfdy of eapiUaifeB, indicath^ 
that jn^bably certain amount of wmpensation for ladr of sufiGieient oxyg^ 
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' 'TAKiB TV 

Broiiuige Operation OycU 


Condition 
of Tide 

> Levels of Sewage Lorain 
or Stoppage 

Approxi- 

mate 

Duration 

(Hours) 

Obseervatimis 

Ebb 

8' 2*—Sewage dis¬ 

charge commenced. 

« • 

Water already charged with sewage 
moved downwards. 

No fish life. 

Ebb 

8' 2' to 2 ' 0''—Sewage 
discharge continued 
with increasing velo¬ 
city and volume. 

2* 

# 

Sewage concentration increased.. 

No fish life. 

Slack 

2' 6 ^—Sewage dis¬ 

charge continued. 


More-concentration of sewage below 
the outfall. 

No fish life. 

Flow 

2' 6' to r O'—Drain¬ 
age of sewage stop¬ 
ped at 7' 0' with 
diminishing intensity. 

2 

Accumulated sewage below the putffill 
and freshly draining sewage moyed 
upstream with deorecuaing sewage 
concentration. 

No fish life. 

Flow 

r 0' to 12' 3'—No 
sewage drain. 

H 

Sewage-mixed water from below 
moved upwards with a decreas¬ 
ing concentration m the level rose. 
No fish life. 

Flow 

12' 3' to 12' 9'—No 
sewage drain. 

■ 

Equilibrium stage, there being no 
freshly draining sewt^e, but the 
water moving upstremn was still 
diluted with sewage. 

Fish in distress. 

Flow 

12' 9' to 14' 11'—No 
sewage drain. 

1* 

Almost fresh tidal water near the 
outfall. 

Fiah survived. 

SlcKik 

>r 

14' 11'—^No drain .. 

1 

Almost fresh tidal water near the 
outfoll. 

Fish survived. 

F.bb 

14' 11' to 12' O'—No 
drain. 

1* 

Almost fresh tidal water near the 
outfall. 

Fish survived. 

Ebb .. 

12' 0' to 11' O'—No 
drain. 

■ 

Appearance of sewage-mixed water 
moving downstream. 

Fish in distress. 

Ebb .. 

11' 6' to 8' O'—No 
sewage drain. 

1* 

More concentmted vmter moving 
downstream. 

No fM^ Hfe. 

Ebb 

8' 0*—Sewage dis¬ 

charge ocoammced. 

« • 

Cycle repeated as above. 


* Thia short period of distreae is duiMel)enzed ligr the noise anil olamour made by 
hundreds of piscivorous birds (inclusive of kites and eroTrs) which move and down 
tritfa the tides, following aq.d picking np dying dah within ^s short moving oolumh of 
’tratsir. 
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ift being met by outaneous respiiation. Under loi^b experimental oondi* 
tiona, 3 to 6 inches long qiecimens resisted oxygen depletion of up to 2-3 
p.p.m. by coming to the sm^Eice of the jars and gaping air which was appa¬ 
rently being stmed within the buccal cayity, there being no piovisioa 
storing air within the operculum. Two to three bubbles of air were being 
released every 20-^ seconds, the fish coming to the suifSstoe to take in fresh 
air soon after. At times, the fin membranes also became pink in fish so 
kept for about half an hour and more. In imcontaminated wateis showing 
6-6 p.p.m. of dissolved oxygen, this feature was less x>ronounced.e Between 
1 andl*5 p.p.m. of D.O. the fish died like any other species in about 3 minutes. 
This pecmiarity in Pangaaiua of storing air within the buccal cavity and its 
cutaneous respiration seems to have greatly contributed to its survival in 
the Kulti. 

In the sewage channel itself an occasional Channa spp., Heleropn&utAea 
foesUis or Clariaa baira^hua, all air-breathing forms, were found near the 
outfall. The semi-aquatic burrowing Gobids show certain interesting 
features. The common Mud Skipper, Periopthalnma scMosaeri, which is 
normally found on all mud fiats in every tidal creek and estuary of Bengal, 
was remarkably conspicuous by its absence. Its non-availability in the Kulti 
stretch all the year round along the tidal margin can be attributed only 
to sewage pollution. Since it is semi-aquatic and almost terrestrial in its 
habitat, its disappearance is definitely not due to any oxygen lack but 
undefined toxic conditions in the water; the species probably is very sensitive 
to pollution and has assiduously avoided the stretch. The burrowing 
Apocryptes bato and Odontomblyopus mbicundua were found mainly between 
July and October in 'bheen’ nets along with stray Paetidapoeryptea lanceo- 
laJtvs, These forms were recorded with some drad Prawns and Myatua 
gttlio in tidal channels at Kharibaria, having been washed in with fiow 
tides. BoleopthcUmua boddaerti was recorded o^y twice on the outer muddy 
banks in October near Minakhan. Oloaaogobiua giuria, Elaoiria fuaca, 
Ctenogobiua nunua and Oobiopterua chuno were variously found under favour¬ 
able conditions. The semi-aquatic forms of Gobioid fishes seem to be more 
resistant than all other groups of estuarine fishes to pollutional conditions. 
These constituted the third item of the meagre fishery yield in the Kulti 
amongst the economical group. 

It has already been pointed out that the numerous Perches, foremost 
of which is Latea ccdcarifery the Bhetki; the Mullets, Mugil tade, M, paraia 
and M. cephcdm ; several Sciaenids or Croakers such as Pama pama and 
other related large forms; the * Indian Salmons or the Thread-fins, e.g. 
EUutheronema tetrctdcu^ylum, Polynemua paradiaetta\ Clupeids, mainly 
Thriaaodea spp. and Seiipinna phaaa; the * Bombay Duck’, Harpodon 
nihereua\ several Catfishes, Tachyaurua spp., Pktoaua caniua and others, 
and a rich variety of Prawns and Crabs which form the bulk of fishery yield 
from every estuary in the Bengal delta, are almost wholly unrepresented 
in the polluted Kulti. The above groups as a rule seem to avoid Kulti 
stretch as adults, but large-sized Harpodon have often been collected dead 
and putrefjdng within the ’bheen’ nets. 

Spiny Eels {Mctatacembelidae) of which Macrognathua acaUata and 
Maatacembdua armatua are common in Bengal, the Mud Eels, Piaodono]^b4f» 
boro and Amphipnona cuckia, the True Eels {AnguUUt cTP*)* cie^i^ Miimls 
{ChanfM spp.), Silurids, HeUropneudea foaailia and Cuiriaa 
so on have bron observed often in 'bheen’ nets and also am dug U^ 
within channels ocmneoted withtheKulti briowtheoutftdl. ^fomajdrfty ^ 
the i^ove species ue air-lMcetdihii^ f<Mrms or partially so, as desoribsd ti^ 
Ghosh (1934) and Das (1949). But even these inhabited <mly upper ftxnges 
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which drain c<nLeentiatea sewage. 

Several known freshwater fishes* Puntiua sopAore* P. concAontas* CAcAa 
spp.* Sasbora dandeoniug, JStsomua barbatus, OryxUu mda^igfm, Ambasm 
spp.» and even the Climbing Berdh (^ftoAos teetudiens) have been at times 
rec(Mrded«mainly in monsoon months; thw piesMioe in saline waters ki 
no more of some academic interest. 

All Pishes and Prawns obtained from the Knlti possess an unpleasant 
odour. The noxious smell persists ev^ when boiled or otherwise cooked 
in fishes like Mullets, Megans eyprinoidtSt Gobioids, Myatue gulio^ Panga- 
aius pangttaiua and Prawns like Penaeua semisulcaltta and Metapenaeus 
spp. Consequently even the few fishes caught in the Kulti fetch very little 
value in the market as compared with Fish and Prawns from cleaner estuaries. 
The causative agencies responsible fyr this unpleasant flavour present in 
the sewage are unknown. The majority of fish spending some time in 
effluent-ridden waters seem to absorb these odours (David, 1957) readily. 

In the Kulti, though populations of fish, majority of which seem to 
be feeble swimmers that can drift easily in tidal currents, are brought 
up twice each day, due to continued low levels of oxygen and other rtill 
obscure pollutional causes, they are easily destroyed, l^rge forms except 
Pcmgaaius pavgaaius seem to avoid the stretch completely. 

Availability of Fish * Seed * and Cultivable Fisheries 

In 61 plankton hauls made in the Kulti, at no time free fish eggs have 
ever been noticed. Larval and post-larval young of Clupdds, Sciaenids* 
Gobids and some Zoea and Mysis of Crustaceans are, however, recorded 
during high tides, when the majority of them were found dead. No gravid 
fish except the tiny Oryzias mdastigma and O<d>iopterus chuno (both bearing 
fertilized eggs) have been actually observed. During the wet months of 
July-September when salinity decreases, Mystus gulio ascmids into the 
freshwater through the Kulti in a fully mature state to spawn as already 
motioned. Young of this species of 16-29 mm. have been collected floating 
dead in large numl^rs later in Ootober-November months. 

High tide floods bring up some young fish to the outfall site under 
favourable conditions. This is indirectly evidenced by the occurrwce of 
post-larval young and fry of ThrissocUs spp., Setipinna phasa, Mugil parsiOf 
Amphipnous owdtia, Periopthalmus schlosseri and several Prawns and Crabs 
within brackish pools and pits along the river’s outw margin. These pits, 
from which mud is removed for reinforcing the ^nbankments, are subjected 
to tidal flooding at least once in a fortnight during the high^t hi^ water 
conditions. . After retaining water for the next few days, these pits are 
washed again by the next flood currents. Sometimes huge>sized Prawns 
and Crabs are also tak^ from these pits. All these forma, which usmlly 
are not seen in the Kulti water, could have been bron|^ up only Withhi 
the short durations of high tides from the lower reaches. 

A limited number of young Bhetki (Laka eakarifer) we^ being brei^t 
Up under flood conditions between January and Mi^h, when connections 
between oeitain kyw-lyjng tanks along the Kulti are ki^ open (by crying) 
and hii^ water is drawn into them fot trapping young Lates eakarifer and 
T^wns/ Thesepractic^ o^monly obsenHpwn^^ be^n^^^ 

yeuis, ^ 

Tb» previous observations pohit towards causes for a deterioration of 
the eultivable fisheries. Bampri and GobadHabad flsheriM indicated that 
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the fishery yield almost wholly consisted of various s^ies of Ftowm, 
mainly Penaeua aemistdeaitis (*bagda chingri’), several Jlietapenaeus st^., 
Lender spp. and a phenomenal number of Mystua gulio. Though deolhie 
in actual value of the fishery by a lack of Bhetki and Mullets was reported 
to be about 75 per cent of the original value, at the time of study the entire 
income was being derived from Prawns and Mystus gvlio. Mysis stages of 
Prawns and adult M. gulio, while available in the river during various months, 
are drawn into the fisheries and allowed to multiply or grow in the sewage- 
fed water. Sewage-diluted water from the Kulti and entrance fish are 
regulated by sluices and a complicated system of gratings, the ‘ atofs ’ (Pillay, 
op. cit.). Organic fertilization caused by sewage intensifies and promotes 
growth of benthic algae, plankton and other food organisms (Basu, 1950). 

The cultivable fisheries near Kharibaria, connected as they are with 
the arterial channels of the Kulti, h<jwever, showed almost a total deterio¬ 
ration. A viscid sewage enters these spill fisheries at every high tide for 
reasons mentioned earlier. Dead Prawns and Fish inclusive of Mystiia 
gulio are brought up and even choke the entrances through which water 
is drawn -into the fisheries. Even the hardier Gobioids that were being 
collected by stake-nets at channel entrances appeared narcotized near 
Kharibaria. No healthy Fish or young fry or even Prawns can enter the 
Nowee, Suntheo and the Nonagong to become available for stocking the 
upper spill fisheries. 

In recent years 4-7 inches long Pangaaius pangaaius collected from the 
Kulti are being stocked in many ponds within Basirhat subdivision. The 
species is proving successful as a culture fish, with both freshwater and 
brackish fish in respective ponds or * bheris ’. 

Eemabks 

Pollutional conditions prevailing on the Kulti are so unlike any known 
estuarine pollution that it is not easy to draw comparisons; primarily, 
biotal and chemical conditions offer no scope for setting up conventional 
zones of pollution, septicity or recovery as in the case of freshwater rivers 
flowing steadily in a single direction. There is also a constant shift in the 
substratum, which is not conducive to a deposition of silt or sludge and 
encourages a stable benthic population peculiar to polluted waters. No 
organic detritus can settle and decompose in the Kulti river bed. 

In understanding the brackish-water ecology and fauna in the estuaries 
of India, the contributions made by Annandale (1907, 1915a and 19155), 
Chaudhuri (1922), Hora (1922), Kemp (1917), Pearse (1932), Sewell (1934), 
Panikkar and Aiyar (1937) and Pillay (op. cit.), among others, are most 
useful. Panikkar and Aiyar (op. cit.) ^ve briefly summarised the rigorous 
conditions of existence facing bracki^-water animals which therefore have 
to make an aggressive attempt to survive. This results in their prolific 
breeding, curtailment of stages in life history, adaptations to changing 
salinity conditions by osmotic regulations, possession of inte^mental 
structures for aerial respiration, secretion of profuse mucus to prev^t 
desiccation and so on. Majority of the above features are exhibited 
by the fishes and other organisms of the Kulti in various d^;ree8. In 
spite of so varied a modification, it is noticed that sewage pollution has 
thoroughly affected the population mainly by a continued oxygen lack 
(though not a complete al^nce) and perhaps by undesirable toxic sub¬ 
stances originally present in or released by septic sewage in the process of 
integration. The effects of a heavy load of organic poUutiou aggravates 
the situation farther. It has been ^own that the ooncenteation of sew:age 
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is too hi^ to-enabte tnoM oxg^nkona to sturvive as there is very slow <lis- 
sipation nonnally. Observations made by Alexander et cd, (1986) are on 
too mild an es^iy bompared.^th the K^ti. ' ' 

As already, mention^, periodic Idlbi of Fish and their fry, or of Crus¬ 
taceans and their various early stages Inou^^t up in swarms by currents, 
do take place in the Kulti, contributing to a large amount of loss all round. 
Fortunately the Kulti, with its surrounding fisheries, forms more or lera 
a closed bio-hydrographio ^^stem where a heavy load of sewage is confined. 
Recovery is restricted mainly due to a lack of fresh supply of diluent waters 
above. Since the sewage can get diss4>ated quickly only 5 miles below the 
outfiall, the lower estuaries receive such dilutions. But the high tide waters 
show that the effect is also severe below and the plankton life is much too 
scarce compared with unpolluted estuarine waters elsewhere. 

Sedimentation of organic detritus or sludge being impossible, no 
polysaprobic organisms are found at the- bottom as is normally observed 
under septic conditions in freshwater rivers'. The indicator organisms and 
sewage-resistant forms are therefore to be found amongst the plankton. 
Even here, the constant agitation and continuous sewage replenishment 
has greatly impeded photo-synthetic activity. Phyto-plankton ro^ies 
number about 22, Diatoms being the dominant group besides the Blue- 
green Algae which is mainly of sewage origin. Considering organic ferti¬ 
lization, phyto-plankton organisms are very poorly represented. 

Since the estuary is situated in a sparsely populated area, nuisance 
value is less. No hindrance to navigation, such as it is, by coimtry 
boats is caused by accumulation of sludge. Any epidemics due entirely to 
sewage in the belt also are unknown. Kulti water, or for that matter any 
estuarine waters, are seldom if ever used for bathing or washing in Bengal. 
So long as the Kulti remains in its present active form the city of Cialcutta 
need no more worry about its sewage disposal, and being the best medium 
for carrying away the sewage, fishery importance of the creek and its 
fisheries assume only a secondary role as compared to the health of the 
great city. 

Certain amount of relief is provided for a loss of the fishery value by 
Pangaaiii3 pangctsiua and Mystus gvMo whose yield does not seem to have 
deteriorated. If properly managed, the to’ackish-water culture can probably 
be improved as fertilizing action of sewage on the food of available species 
has been one of enrichment (Prawns and M. guUo). Natural stockhig of 
‘ bheiis * and spill-water firiieries, however, have been affected by excessive 
pollution. It is also noted that the Kulti or any of the blind estuaries of 
Bengal which do not have abundant fr^ water in the monsoon season 
do not attract the Bilaa from the sea, which migrates hundreds of miles 
otherwise in the Ganga. Kulti therefore is not a hi^way for any econo¬ 
mical migratory fish between the sea and the freshwater rivers. 

The foilowix^ remedial measures can be suggested, considering that the 
Kulti offers the easiest means of disposal of Calcutta sewage, and the ill- 
effects on the fisheries is of less importance than usefulness of ee^by dhposal 
of wastM from the city: 

(i) Completion of the dry-weather and the storm-water channels as 
originally planned. 

(ii) More effective and quicker treatment of sewage and . its sedimen¬ 

tation to avoid toxicity dev^pfr^ in the sullage and quicker transpori 
of snf^ tp.the or^tfiiU hem 

" (ijii) At present, there does riot seem to be a complete baciteriolo^oal 
diasooiation of organic matter jfoontia^ to claims rnade by authorities 
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of OaLoutta Oorporation). IHie inMfaitiiig mbstaaceB should be diMovsKod 
and eliminated. 

(iv) Sewage has to be diluted still more as in its present form it is a 
very viscid liquor at an incomplete stage of disintegration. 

(v) Hie out&U vents shoim be opened only at ebb tides so that flow 
tide drift of sewage to Hamahot can be avoided, if not altogether stopped. 
This entails a little more vigilance at the outfall dte; but the prooi^ure 
will serve the interest of the fisheries above the outfall as some young Fish 
and Prawns can then plant themselves in these brackish-water fii^ farms. 

SvMUABar 

'While determining the effecte of sewi^e from the city of Calcutta upon -tiie fish- 
life of the Kulti estuarine creek, certain hydrographical, chemical and biological 
investigations were undertaken. I^e mo^e of sewage admixture and the impact of 
the forceful tidal effects upon dissipation of the sewage load show that the cusoumulated 
sewage mainly oscillates in the region without dissipating quickly, and bets converted 
a length of about 30 miles of the creek into a vast septic tai^. 

The chemical tests of the water have shown a Bubnoimsl dissolved oxygen content 
under idl conditions together with other unfavourable factors. At high tides, apparently 
when the estuary is to be free from contamination, chemical teste still reveal that the 
condition of the water was quite unsatisfactoiy to support a normal community. 
The plankton and other biotal organisms are very poorly represented when compared 
to the adjoining uncontaminated estuaries. 

Fish-life is almost totally eliminated by the gross pollutional load and can only 
exist within the Kulti for about eight hours during the course of two tidal cycles in a day. 
The obvious ill-effects are mainly due to asphyxiation caused by deoxygenated water. 
Undetermined toxicants brought from industrial plants as well as those generated, by 
an incomplete bMterial action appear to add to the totality of unfavourable conditions 
of existence 1x)th for Fish and o^r organisms. 

Fishing as an industry is non-existent. Eighty species recorded are mainly brought 
up by the force of flow currents. The Pemgaaiua Catfl^, however, seems to be unaffect^ 
havi^ developed certain breathing traits to compensate an oxygen deflciency in its 
environs. 

Fidi larvae and Prawn young, which are used as 'seed* for pkuiting brackish- 
water culture flsheries, have almost entirely disappeared, the numerous'bheris*, parti¬ 
cularly within the spills of the Kulti *s upper arterial channels, suffering thus a 
great loss. 
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REVIEWS OP BOOKS 

Studies ui the Upani^ads. By Govindugopal MtikHopadhyaya, M.A„ 
D.Fhil., Saokbyatbiha, Assistant Professor of Sanskrit, Sanskrit 
College, Calcutta. Calcutta Sanskrit College Research, Series, No. IX, 
9i X 6, pp. i-xvii+1-308. 1960. 

The book lacks perspective. For a profitable study of the Upani^ads, 
it is necessary to understand their background in the 'ldantras, Brihmauas 
and Arauyakas and a comprehension of contemporary systems of philosophy, 
especially Buddhism and Jainism. This approach was emphasized by 
Max Miiller in his Introduction to hie(*translation of the Upaniipads, Sacred 
Books of the East Series, 1884/1900, p. lii, as follows : 

‘ In doctrine the highest goal of the VedSnta, the knowledge of the true 
Self, is no more than the Buddhist Samyaksambodhi; in practice the 
Sannyasin is the Bhikshu, the friar, only emancipated alike from the tedious 
discipline of the BrShmauic householder, and the yoke of useless penances 
imposed on the Br&hmanic dweller in the forest. The spiritual freedom 
of the Sannyasin becomes in Buddhism the common property of the Sangha, 
the Fraternity, and that IVatemity is oi)en alike to the young and the 
old, to the Brahmau and the Sudra, to the rich and the poor, to the wise 
and the foolish. In fact, there is no break between the India of the Veda 
and the India of the Tripitaka, but there is an historical continuity 
between the two, and the connecting link between extremes that seem 
widely separated must be sought in the Upanifiads.’ 

MahamahopSdhyaya Dr. Gopinath Kaviraj in his Foreword fep. xxiv* 
xxv) stresses this necessity when he advises the author that ^valuable 
light might be thrown on this study, with special reference to several obscure 
issues involved, if it included witMn its scope a careful consideration of 
the contemporary religious thought-currents outside the Upani^dic pale 
in the esoteric circles of Buddhism and Jainism ♦ ♦ ♦ ’. 

The book under review appears to treat much of the Upaniipadic lore 
as almost sui generis ; its pseudo-mystic bias has produced a strange inter* 
pretation of the Vi§nu hymn (EF., 1.164.6), p. 297. A study of the 
Upani§ads must not ignore Max Mfiller and Kaviraj. 

Under Parts I-III, Goal, Way and Attainment, the book deals with 
the problems of Reality and Knowledge; Preparation, Contemplation, the 
Synthetic Way,*the ^alytic Way; the Attainment. The description of 
the contents of the important Upanifads is adequate. The immaturity of 
their evaluation is refiected in the intemperance of expression : * That the 
real significance has been missed is evident from the lamentable confusions 
and deliberate distortions made about this sacred teaching by almost all 
of the Western scholars and philosophers even up to the present day*; 
worse language follows—‘ their (Western scholars*) total lack of apprehen¬ 
sion of the transcendental nature of the Uptmisadio knowledge* (p. 1). 
Ranade in his ConAructive Survey of.Upamgmie Philosophy^ 1926, p. 6, has 
dealt With this aspect more intelligently i * a a a all the great commentators^ 
l§aipkara, ]^m&nuja and M&dhva, have made the Brahma-s&tras the pivot 
for their phOosophical speculatioim, smd the Brahma-sfitras were an 
tic summary of the doctrines of the I7pani(s^-* Indeed the Vedftnta 
Pl^osophy stands to tlm. ahnost in the same relajdon in wmeh 

the B^osophy oi the ^wodlmsn stood tp dristotle.! The theolOgioal 

i m ) 
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disquisitions of these commentators resemble what Bacon sftid aboitt fha 
arguments of the ^hoolmen, borrowing the idea from Ariston, that th^ 

* resemble more or less a spider's web, admirable for the ingenuity of their 
structure, but of little substance and profit *: it must be borne in mind 
that there is a fundamental difference in the methodologies of the Upani^ads 
and the Vedftnta. The subjective approach in the book under review has 
not always followed this difference. 

There are certain minor blemishes in incorrect translations, e.% p. 136 : 
*non-contradictedness and novelty* for abSdhitaiva asid ana^^igatatm: 
anadhigcUaiva cannot in this context be translated as novelty. 

The Studies are a commendable endeavour by a promising scholar 
who may attain fulfilment in the fullness of time. 

A. P. Banbbji-Sastbi 

Ayubvedio Tbbatmbnt of Canobb. By Br. Prabhakar Chatteijee. 

This book has been written with a view to elucidating the etiology, 
diagnosis and treatment of cancer from the Ayurvedic point of view, 
author admits in Chapter V, page 31, that ‘ in the ancient texts on Ayurveda 
no mention is found of a disease answering to the modem nomenclature 
of cancer or “ Karkata ” The author believes that the disease designated 
as *Bohini’ in Ayurveda has an exact resemblance to throat cancm:. 
According to the author, the Ayurvedic denomination of cancer is * Visarpita 
Raktirvuda’, but no references from the recognized books on Ayurveda 
have been given to substantiate these points. 

Regarding the etiology of cancer, the aggravated Vayu, Pitta and 
Kapha either severally or conjointly have been instrumental in producing 
fleshy nodules which, when aggravated and overgrown, put an end to the 
patient’s life. It is difficult to accept this theory without proper and 
rational demonstration. 

The author has tried to diagnose cancer in various parts of the body 
by dividing it into different stages. Evidently these stages have been con¬ 
ceived by the author or the idea borrowed (though very incompletely) 
from the modem textbooks of medicine. Apart ^m clinical manifes¬ 
tations, the most fundamental point in diagnosing cancer is laboratory 
studies by biopsies. This point has not been touched by the author, al¬ 
though many modem things like radium. X-ray, etc., have been referred 
to. The treatment portion is most disappointing. Tie lines of treatment 
suggested are incomplete and mostly inconclusive. According to the author, 

* the earlier authorities on A 3 rurveda headed by dharaka, SuShruta, VagUiata 
and others, while dealing with the various types of cancer appearing in the 
different parts of the human body, have declared them as incurable.. / 
(Chapter VIII, page 66). ’ In the later Tantxic age, however, autibmdMes 
on mineral therapeutics, such as Adima, Chandrasena, Manthapa, Nagaiju&a,: 
etc., had attained a pre-eminent degree of success with mineral medicines in 
the treatment of many diseases declared as incurable by C^iaiaka emd 
Suahruta, etc.* Tie author further says, *It is not to be uhderi^bod, 
however, that the drugs invented by the earlier jffiysioiaiiis like CSUnSks 
are quite ineffective in the treatment of CBUtiom:, but that amazing xcSiilihi 
are obtained by mineral therapy in combination with those drags* 

66). The above statements made by the author wee srather oonBimai* 
How can thcr amaziBg re^ts be obtained in a disease witifffi was not dea^ 
defined in the Ayurveda ? Even taking for granted that the oanoer dtteiiiie 
was detected during tiiose days, how can the.ainazit^ zesi^ be obtained 
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when, the pioneers of the Ayuireda, yiz. Charaka, Suahrata, eto.» have 
declared them as incurable and have given no systematic couxse of txeat> 
ment? 

We are all in search of the problems dealing with cancer in the Ayur¬ 
vedic lit^tuie. It would have been a meritorious work had the author 
attempted to compile all the relevant facts and figures on the etiology, 
diagnosis and treatment of cancer from the ancient Ayurvedic literature, 
giving the exact references and quotations. Medical science is a 
progressive and experimental science and the tendency of the research 
workers on medical science is not to ignore the valuable contributions of 
ancient medical literature, but to incorporate the scientific part of it into 
the advanced knowledge of medical science. 

SUBODH MmtA 


Sangbbta-Dabsodabah of Shubhankaba. Edited by Qaurmath Sastri, 

M.A., D.Litt., and Grovindagopal Mukhopadhyaya, M.A., D.jE^il,, 

Sankhyatirtha, Sanskrit College, Calcutta. Price 1^.16 only. 

We are glad that this much-talhed-of but little-known Sanskrit treatise 
on Indian music and dramaturgy has at long last been published by the 
Research Department of the Sanskrit College, Calcutta. Publications like 
Shabda-Kalpa-Drum or Bkakti Batndkar and 8angeeta~8dra-8afpgraha of 
Narahari Chakravarti (Ghanashyam) copiously quoted from this brok, but 
during the last fifty years all attempts to trace a complete and correct copy 
of this valuable work have been unsuccessful. 

As it appears from the treatise, its author was a devout Vaishnava, 
But nowhere in his treatment of dramaturgy he quotes from Bupa Goswami’s 
Ujjvakmilainani, a work of the sixteenth century. This shows that he 
preceded Bupa Goswami and supports the surmise of the editors that 
Shubhankara fiourished in the fifteenth century: In all probability, he 
belonged to North Bengal, as maintained by the late Professor D. C. Bhatta- 
charya. 

8ang6eUi-I)amodardh is more or less complete as far as dramatturgy is 
concerned, but in dealing with matters of music it is far from being complete 
or even satisfactory. There are many important chapters in the study of 
music which have been completely ignored in this book, and in some other 
matters the author avoided an elaboration that would have helped to 
clarify them. 

But such facts do not detract from the importance of the work. Treat¬ 
ises Uke 8angeda~Damodarah and 8angeeta~NdrcLyai}€t are important excep¬ 
tions to the general claim that aU Sanskrit trea^es on Indian music were 
written in Southern or W<ratern India. The author was responsible for 
ano^er book on dramatuigy entitled supposed to be 

found in Nepal. Thte book was noticed a few years ago in the Journal of 
th^ Madras Music Academi. 

About the origin of Bftgas the author does not follow the bhaten tract 
of aa^bing them to *aiva*, but to the Gopis sliming to Sri Krishna 
inspind by his joying on the flute. " Although Shnbhaauam mentions six 
Bftgas and their consorts like so tnany other auHiors, the above tiieoty 
widens the scope in the numbM' of Bft^ and supports the old view that 
theteis no end of BSgas mid Tikui* or they ixe vA least aa nniheroua as 
number of Gopift wfaioh is .tcad^ttonelly known ee eixteem thousand. 

The work i^vee a tutereetibk aooount of TUas of Indian musio. 
It majr be lemarked tha^; whlfo the JtUae used :itt. the ohmsical mnaio of 
today are soareely nianttetted '<;» dseerflied in Baadoit books on musio, 
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many of the TAlas mentioned in Sangeeta-D<Mnodardh are still used in the 
Keertan of Bengal both in name and form. 

This publication will certainly help to open up new avenues of researoh 
and reveal some unknown facts in the study of Indian music. 

SUBBSH Ch. ChAKBAVABTX 

Buddha and Buddhism. By Dr. B. G. Basak. Sambodhi Pul4ioationB, 

130 pages. 

This broohiu*e is a collection of seven lectures delivered by Dr. Basak 
from time to time at the Bamakrishna Institute of Culture, Calcutta. In 
the first lecture the author deals with the basic teachings of early Buddhism 
from Pali sources but he interprets *Nirvdv^ in the developed MahfiySnio 
form. He opens the second lecture with a short biography of Alvaghosa 
and then ^ves a running account of Buddha’s life as it appears in the 
Buddha-caritay chapter by chapter, and concludes the lecti^ by tracing 
MahftySnic influences in Advaghosa’s writings. The third lecture contains 
the episode of the fight of Buddha with M&ra (interpreted by the author 
as Hhe mental foe’) on the eve of his enlightenment as related in the Majid- 
vastu. It is concluded with the Divyavadana story of the conversion of 
Mftra by Upagupta, the spiritual guide of ASoka. In the next two lectures 
the author presents from the Mdhavastu the account of the conversions 
of SSrIputra and MaudgalySyana as also of B&hula and ends the fifth 
lecture with his observations on the changes effected by the Mahfisanghikas, 
leading to MahaySnism. He mentions that the conception of Pratyeka- 
buddha appeared for the first time in the Mahavastu but, in fact, in the 
very old Pali text, SuUanipdta, there is a whole poem devoted to the 
Pratyekabuddhas. The sixth lecture deals with the story of A4oka*s 
charity and devotion to Buddhism as given in the Divyavadana {Adoka- 
vaddna). In the last lecture, the author discusses the ethical and philoso¬ 
phical teachings common to Buddhism and Brahmanism and points out 
the extent to which the former was allied to the Sankhya and Yoga systems. 
Dr. Basak confined himself to the few Buddhist-Sanskrit texts mentioned 
above, and so his lectures represent a developed form of Buddhism. The 
presentation is lucid and interesting, and at the same time learned and 
critical. The book offers a pleasant reading and is an excellent handbook 
for general readers interested in Buddha and Buddhism. 

N. Dutt 


Histoby op Jaxna Monaohism. By S. B. Deo, M.A., Ph.D., Poona, ix 4- 

065 pages. 

It is a learned and at the same time a voluminous work on the history of 
Jaina monaohism in six parts. The first part is more or less an introductory' 
one, dealing with Indian monaohism in general. The second part is 
devoted to the expansion of Jainism up to the Moslem period and is baaed 
mostly on epigraphio materials. It is, a masterly survey of the career of 
Jainism all over India during the twenty-two centuries of its existence 
from its inception. The third part deals with the Jaina lit^tnre, both 
Canonical and post-Canonioal. The fomrth and fifth parts e^ter a neai:apd 
exhaustive account of the Jaina monastic rules and refigioiia loactioes. The 
last part contains the anthor<B observations and a gist of the Jaina Juxis- 
pru<^oe. It is r^lete :with an Index and a Glossary. Thix^hoat 
work the author maintains balance of his judgment mid presents .hw 
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materials in the true spirit of an historian. It is the first book of its kind, 
dealing minutely \rith all matters assooiated with Jaina monaohism. The 
author ma^als his vast materials with a oomm^able brevity and perspi< 

ouity. It is a valuable contribution to ihe study of Jainism. 

0 


N. Dutt 
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